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This vacuum furnace produces 
high temperature alloys which 
cre oxidation-resistant. (See 
page 2.) 
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ELECTRODE FURNACE 
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J 1. CONSISTENT RESULTS 
Holden Type 701 furnace provides temperature uniformity regardless of 
depth. Plus or minus 2!/, degrees easily obtained. 


L 2. ECONOMY OF OPERATION 
Power consumption reduced 25% because of unique pier design—a 
feature found only in the Holden 701 furnace. 


J 3. INCREASED PRODUCTION 
No interference between work load and electrodes. Unhampered working 
area allows more production. 


L 4. LONGER ELECTRODE LIFE 
Patented Holden split electrode assembly of special alloy gives increased 


life, 


L 5. LOWER MAINTENANCE 
Single bolt connection allows electrodes to be removed and replaced 
within 20 minutes. Self-contained ceramic pot of high grade refractory 
lasts longer —can be changed easily. 
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NEW METALS AND PROCESSES 


By ROBERT C. BERTOSSA, Senior Metallurgist 
Division of Physical Sciences Research 
Stanford Research Institute 
Menlo Park, California 


| eardale ADVANCES in engineering and design 

make it mandatory that new materials be developed 
to meet specifications which, until recent years, were 
not considered practicable. 

This is especially true in the field of metallurgy. 

In spite of considerable progress made since World 
War II, metallurgists are largely unable to supply metals 
and alloys of sufficiently high properties to satisfy jet 
engine and missile designers. 

The so-called “super alloys”’—the nickel-cobalt base 
alloys of a few years ago—are becoming obsolete for 
some new high-temperature jet engine applications in 
which metals must withstand service temperatures 
above their practical limit of 1700°F. The need is for 
materials to operate in the 1800°F to 3000°F range. 
No known metals have all of the properties necessary 
to do this. The efficiency which can be attained in 
modern jet engines is dependent upon the maximum 
cycle temperature which can be used in the engine. 

“Wonder metals” titanium and zirconium, which 
have shown promise in the aircraft industry, are vastly 
inferior in high temperature properties to the “super 
alloys.” So they cannot be considered. 

To solve the high-temperature problem, a “new 
look” is being taken at the so-called “refractory metals,” 
tantalum, molybdenum, columbium (niobium) and 
tungsten. The main advantages of these refractory 
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metals are their high melting points and high strengths 
at temperatures of 2000°F-3000°F. 


Advantages 

The four refractory metals (see Fig. 1) are in a 
group well above the melting temperatures of ordinary 
metals. The melting temperatures of ordinary metals 
are either within or only slightly above the desired 
service temperatures for new high-temperature applica- 
tions. 

All of these high-temperature metals show strengths 
well above 10,000 PSI at temperatures as high as 
2200° F (see Fig. 2). Data above 2200° F is not 
available, but there is reason to believe that these 
metals, especially tungsten, will show satisfactory 
strengths up to 3000°F. 

After reviewing these strengths at elevated tempera- 
tures, the question arises—Why don’t the scientists and 
engineers get into “high gear” and use these metals 
in high-temperature service? 


Disadvantages 
This attractive idea is blunted by the fact that these 
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Fig. 3—Stanford Research Institute's vacuum furnace which melts 
refractory metals at 6000° F. 


metals also have some serious disadvantages: 

1. All the metals rapidly oxidize and embrittle 
upon contact with small amounts of atmospheric gases 
at elevated temperatures. 

2. When completely exposed briefly to ordinary 
atmosphere (in some instances a matter of minutes), 
they oxidize and disintegrate. 

For this reason, these metals must have complete 
protection against oxygen, nitrogen and hydrogen in 
manufacture and in service when exposed to elevated 
temperatures. 

In addition, these metals form brittle compounds 
with most available oxidation-resistant metals such as 
nickel, cobalt and chromium. This makes them very 
difficult to alloy or join with metals which could give 
protection at high temperatures. 


High Temperature Research 


Present high-temperature research is directed toward 
developing means of making these metals oxidation- 
resistant without decreasing their high-temperature 
strengths or ductility. 

This goal is being approached in several different 
ways, all of which show promise. The first is to alloy 
these metals with oxidation-resistant metals to increase 
resistance to disintegration at high temperatures with- 
out lowering strength. This is a difficult research assign- 
ment due to the brittle characteristics of these metals 
in alloying with most oxidation-resistant metals and 
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alloys. However, considerable progress has been made 
recently through use of vacuum melting techniques. 

Stanford Research Institute’s vacuum furnace ( Fig. 3) 
melts refractory metals at temperatures of 6000°F. 
It produces high-temperature alloys protected from 
embrittlement due to gaseous contamination by main- 
taining high vacuum conditions during melting. The 
facility has been used to make improved high-temper- 
ature alloys with tungsten. These alloys are being 
tested as turbine blades for jet aircraft. 

Another promising technique is to clad the high- 
temperature metals with oxidation-resistant alloys such 
as high chromium stainless compositions, nickel-base 
alloys, and some proprietary alloys. 

The poor alloying properties of these metals have 
caused difficulties. However, through the use of thin 
layers of buffer metals between the high temperature 
metals and the oxidation-resistant clad layers, ductile 
multi-layer metal and alloy combinations have recently 
been produced in the Stanford Research Institute lab- 
oratories by new vacuum and/or inert gas cladding 
techniques. These claddings are being tested. SRI’s 
laboratory-size vacuum cladding furnace is shown in 
Fig. 4. 

High-vacuum brazing techniques are being utilized 
in the metallurgical research department of the Institute 
to develop a transition from laboratory to commercial- 
sized clad plate. This approach shows considerable 
promise at this time. 

Other approaches are: plated metal coatings, cer- 
amic coatings and metal diffusion coatings. Thus far 
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Fig. 4—A laboratory-sized vacuum cladding furnace. 





there has been limited success because of porosity in 
plated coatings and lack of ductility in ceramic and 
cermet coatings. 

Another method which shows promise is the high- 
temperature diffusion of some oxidation-resistant metals 
into the surfaces of refractory metals. For reasons al- 
ready discussed, the development of this technique also 
presents many difficult problems which have not been 
completely solved. 

At this point another question comes to mind: Are 
these newly-developed alloys and multi-metal clad com- 
binations satisfactory for high-temperature service? 


Testing Equipment 
Some of the latest equipment for testing materials 


Fig. 5—The Institute's solar furnace at Menlo Park, Calif. 


at high temperature is available at the Institute. The 
Institute’s solar furnace at Menlo Park, California, 
(Fig. 5) has a lower set of glass mirrors, which track 
the sun through a device called a “Heliostat”. This 
ground level mirror concentrates and reflects the sun’s 
rays into a concave mirror in the upper portion of the 
structure. 

The concave mirror further concentrates the rays 
into an extremely hot cone, into which the specimen 
to be tested is placed. It can attain temperatures as 
high as 6000°F. Under test at around 5500°F, very 
little can be seen other than considerable smoke and a 
small molten puddle in the center of a tantalum speci- 
men (see Fig. 6). 

SRI’s arc-image furnace is similar in principle to the 
solar furnace except that it concentrates the heat energy 
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Fig. 6—A king, lum specimen under test at 5500° F 


in the solar furnace. 





provided by a carbon arc. This furnace can attain a 
temperature of around 4300°F at the tip of the cone, 
and is being used for high-temperature testing of metals 
and ceramics. (The arc-image furnace (Fig. 7) is 
shown testing a bi-metal clad material produced in SRI 
laboratories. The high-strength metal shown is tanta- 
lum.) 

Other test methods are being used, such as oxy- 
hydrogen and oxy-acetylene flames. These are consid- 
erably lower in maximum temperature than the solar 
and arc-image furnaces, but can be made to cover a 
larger test area. Some newer devices have been built 
in the Institute’s laboratories for attaining even higher 
temperatures. 

SUMMARY 

Considerable effort remains to be exerted before the 
full high-temperature strength potential of tungsten, 
molybdenum, tantalum and columbium can be utilized. 
Rapid progress is being made, however, through sev- 
eral lines of attack, 

Ideally, the solution would be to develop refractory 
alloys of the high-temperature metals which retain their 
properties of high strength and have resistance to oxi- 
dation at temperatures from 2000° to 3000°F. 

This approach is being tested at the Institute, along 
with the high-temperature cladding approach in which 
refractory metals are clad with oxidation-resistant 
metal layers. © @ @ 


Fig. 7—An arc-image furnace for testing bi-metal clad material. 
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Select the Exact Isothermal 
Quench Rate You Need... 


PROCESSING 
COSTS CUT IN HALF! 


Processing costs were reduced 50% 
by this Ajax Cataract Quench in- 
stallation. A1S1-8615 steel spindles 
are simultaneously carburized and 
martempered with one heating of 
the work, Write for Ajax Case 
History Bulletin 700. 


REPRODUCE IT AT WILL! 


6” STEEL SECTIONS 


are martempered and sections 
up to 14%” are austempered 
commercially in Ajax Cataract 
Quench Furnaces like these. 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue Philadelphia 23, Pa. 


Associates: Ajax Electrothermic Corp. 


Ajax Engineering Corp. 


Complete control of quenching severity plus easy re- 
produceability are keynotes of the pump-operated Ajax 
Salt Bath Cataract Quench Furnace. A simple setting of 
the variable-speed pump drive adjusts the flow of molten 
salt to any desired rate for slow or rapid quenching. Even 
the direction of flow can be reversed . . . a feature that 
has proved highly useful in certain critical quenching 
operations. 

With this new Ajax Furnace, any steel that can be 
hardened satisfactorily in oil can now be austempered or 
martempered—with all the advantages that only salt bath 
quenching can give. 

Uniform hardness is assured. Quench cracks are elim- 
inated. Distortion is so negligible that finish machining 
of parts can usually be completed before they are hard- 
ened, Toughness and ductility are increased. 


Write for Ajax Isothermal Quench Bulletin 
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SALT BATH FURNACES 
(Internally heated. Electric and Gas-Fired Types) 





~~ Leaders in Salt Bath Progress since 1936 
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FORGING AND HEAT TREATING PRACTICES 
FOR ARMCO 17-7 PH STAINLESS STEEL 


By W. J. DAVISON, Metallurgical Department 


Armco Steel Corporation 
Baltimore, Maryland 


Forging Practice 
This alloy must be re-heated more often during 
forging than stainless steels that are not directional, 
to minimize cracking. 
To prevent end cracking during flattening or draw- 
ing out stock the slugs should be hot sheared 
instead of cold sawed. 
Peripheral cracking during upsetting can be elimi- 
nated by controlling the amount of upsetting 
between reheatings and by lightly working the 
periphery during upsettings. Try a series of hot 
working ratios between re-heatings to determine 
the maximum upsetting permissible between heat- 
ings without causing cracks. 
Using flat dies to forge rounds from squares can 
cause center rupturing. Use of swaging dies is 
recommended. Flat dies may be used if the ma- 
terial is thoroughly soaked and the hammer blows 
are light. 


Designing Forging Procedures 

Bar stock of Armco 17-7 PH is anisotropic because 
of its inherent two-phased microstructure. Therefore, 
it has markedly different properties when tested in the 
several axes of the bar. Particularly, the ductility of bar 
stock is very low in directions other than the longi- 
tudinal. This is not true of sheet, strip and plate, which 
possess satisfactory ductility in the long-transverse 
direction (width) even though the microstructure is 
similar to that of bar stock. 

The ductility of bar stock has to do with the relation- 
ship between the applied stress and the directionality of 
the microstructure or grain flow. Poor ductility is 
obtained when testing across the grain flow and satis- 
factory ductility when testing parallel to the grain flow. 

The same relationship exists in forgings; the ductil- 
ity is a function of the relationship between the grain 
flow and applied stress. Designing forging procedures 
to produce a particular configuration must include con- 
sideration of the amount of hot work necessary to 
produce satisfactory grain flow in critical areas rather 
than merely finding the most economical procedure for 
obtaining the configuration. 

As an example, to produce the illustrated biscuit 
forging, the easiest method is shown in Figure 1. Using 
this procedure, the ductility of the mid-radius (test 
location) would be poor. The ductility at the mid- 
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radius of Figure 2 would be satisfactory, but it would 
be more expensive to produce because much more forg- 
ing would be required. The data in Table I illustrate 
this point. Although the two final forgings are of dif- 
ferent sizes, they indicate the level of mechanical prop- 
erties expected at the mid-radius of the two sketches 
shown in Figures 1 and 2. 

The important consideration in designing forging 
procedures to obtain satisfactory mechanical properties 
is this: the part being forged must be hot worked suffi- 
ciently to produce the proper grain flow in critical 
areas. It is not possible to be more specific on this point 
because of the multitude of shapes and sizes produced. 
When initially forging a new part, several degrees of 
forging should be tried to find the amount of hot work- 
ing required to obtain satisfactory ductility where 
needed. 

Regarding grain flow, once a piece has been improp- 
erly forged, no heat treatment is known that will com- 
pensate for poor design. Poor forging design precludes 
the probability of consistently obtaining satisfactory 
mechanical properties. Conversely, if the parts are 
satisfactorily forged, improper heat treatment can result 
in low ductility or strength. 


Heat Treating 

Necessity for proper control of temperature during 
any heat treatment is recognized, but the reason for 
some of the other requirements of 17-7 PH is not ob- 
vious. Hence, a brief summary of the metallurgy of 
the alloy as affected by heat treatment may be useful 
to heat treaters because this metal is metallurgically 
complex and requires very special care. 


Solution Treatment:—Condition A 

Armco 17-7 PH can be either austenitic or mar- 
tensitic at room temperatures, depending on the tem- 
perature of the prior heat treatment. The Mg point(*) 
is a function of the solution treating temperature. After 
solution treating at 1900° F, the Msg point is below 
—100° F; whereas after temperatures below 1850° F 
and above 2050° F, the Msg point increases and can be 
above room temperature. Solution treating at 1900° F 
is recommended with variations between 1850° F and 
1975° F allowable. Water quenching after solution 
treating is recommended, but air cooling is permissible. 

After forging, solution treating is necessary so that 


(‘)The Ms point is the temperature at which the austenite 
Starts to transform to martensite on cooling. 
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a uniform austenitic matrix(*) will be available before 
the transformation treatment (1400° F). Any marten- 
site in the structure before the 1400° F treatment 
becomes highly tempered while at 1400° F and that 
part of the structure will not properly harden subse- 
quently. 


Transformation Treatment:—Condition T 

Upon heating to 1400° F +25° F, carbon precipi- 
tates out of the austenite into the ferrite and austenite 
grain boundaries. This unbalances or destabilizes the 
austenite, so that on cooling the Mg point is about 
250° F. On cooling to 50-60° F, the transformation 
is virtually complete. The austenite conditioning 
(transformation) can be done at other temperatures, 
but the strength and ductility probably will not be 
within the limits expected. The time at 1400° F was 
arbitrarily set at 1/2 hours as a compromise for ob- 
taining satisfactory strength and ductility levels. Longer 
or shorter times result in slightly higher or lower 
strength and slightly lower or higher ductility respec- 
tively. 

Cooling from 1400° F must be sufficiently fast to 
insure that the material is cooled to below 60° F within 
one hour. If cooling to 60° F is delayed, part of the 
austenite may become stabilized and will not trans- 
form to martensite. This results in lower strength. In 
some cases when cooling is delayed, cooling to a lower 
temperature results in transformation of the stabilized 
austenite. With normal cooling procedures, cooling to 
below 50° F is not recommended because the ductility 
is lowered; however, the strength is improved. Armco’s 
mill practice is to air cool for one hour and then im- 
mediately “quench” in water at 50-60° F to insure 
compliance with this requirement. Material is held in 
the water for about one hour as a safety measure. 


Aging Treatment:—Condition TH 1050 

The precipitation-hardening constituent is submicro- 
scopic and believed to be an aluminum nickel com- 
pound. This compound is soluble in austenite but not 
in martensite. Hardening occurs when the martensite, 
which is formed on cooling from the 1400° F heat 
treatment, is subsequently reheated in the range of 
600-1100° F. Simultaneously, the martensite is being 
stress-relieved or tempered. Maximum strength occurs 
when aged at 900-950° F, but the ductility is low. 
Higher temperatures improve the ductility but at the 
expense of strength. 

Aging at 1050° F for 1% hours is again a compro- 
mise between strength and ductility. The permissible 
temperature variation at 1050° F is +10° F because 
the properties vary significantly if aged beyond these 
limits. A time longer than 1% hours reduces the 
strength only slightly, and shorter times result in 
slightly lower ductility. 

The 1400° F and the 1050° F treatments are arbi- 
(2) Although the matrix is austenitic, the alloy always contains 


about 5-15% of delta ferrite which is not significantly af- 
fected by heat treating. 
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trarily set heat treatments. They are necessary only to 
insure meeting the guaranteed mechanical properties. 
In the Armco mill, material is tested using these pro- 
cedures, and material is approved assuming that forgers 
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REQUIRED SHAPE 
This forging requires good ductility 
in the mid-radius area when tested 
parallel to the forged faces. Radial 
grain flow at the mid-radius will 
satisfy this requitement, 




















Fig. | 
This low upset ratio is economical 
but does not provide sufficient hot 
work to provide the required grain 
flow at the mid-radius, 
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The high upset ratio caused suffi- 
cient metal movement to provide the 
radial grain flow at the mid-radius, 


will heat treat similarly to obfain the guaranteed prop- 
erties. If desired, the heat treatment can be varied to 
obtain higher strength or ductility. 


Conditioning Treatment:—Condition R 
If forgings are to be heat treated to Condition 


7 





RH-950, the same attention to details of the recom- 
mended practice is necessary to insure meeting the 
expected mechanical properties. The forgings are first 
solution treated as discussed previously. They are then 
heated to 1750° F =15° F for ten minutes and air 
cooled. During this heating only a slight quantity of 
carbon precipitates out of the austenite. This alters the 
Msg point so that it is at room temperature. If the tem- 
perature is much higher than 1750° F, the Mg point 
will be too low to completely transform the austenite 
on cooling to -100° F. If the temperature is too low, 
ductility will be lowered. A longer time at 1750° F is 
not necessary; it only results in a_ slightly lower 
strength. Cooling to -100° F insures full transforma- 
tion to martensite. Unlike carbon steels, this trans- 
formation depends partly on time; hence the eight-hour 
requirement at -100° F to insure full transformation. 

In order to prevent stabilizing the austenite before 
the -100° F treatment, cooling to -100° F is recom- 
mended as soon as possible after the 1750° F treatment. 


TABLE 


A time delay up to 24 hours will not materially stabilize 
the austenite if the material is kept at 70° F or above 
during the interim. 


Aging Treatment:—Condition RH-950 


Heating at 950° F is similar to the 1050° F treat- 
ment. The simultaneous stress-relieving and _pre- 
cipitation-hardening produce the desired mechanical 
properties. Higher temperatures result in better duc- 
tility, but at the expense of strength. Longer times at 
the higher temperatures also improve the ductility. A 
longer time than one hour at 950° F has no significant 
effect on the properties. 


Armco PH 15-7 Mo 
Armco PH 15-7 Mo is essentially the same alloy 
(metallurgically) as Armco 17-7 PH except that about 
2% of the chromium is replaced with about 2% 
molybdenum for better elevated temperature proper- 
ties. The heat treatments for this alloy are the same 
as those used for Armco 17-7 PH. @ @ ¢ 


EFFECT OF AMOUNT OF HOT UPSETTING ON THE DUCTILITY OF ARMCO 17-7 PH 


initial Size kx Gel /hr 
Final Size 

Upset Ratio 

Final Diameter to 


Height Ratio 


" dia, x 2-5/16" 


hx & x 7-1/2" 
Abas dia, x 1-1/4" 
31 


7.531 


Mechanical Properties 





UTS, psi 

-2% yleld, psi 
Elong., % 2.0 
Red, in Area, % 2.0 


180,000 


Both samples were heat treated to Condition TH 1050. 


treatment on ductility in poorly designed forgings. 


No yield attempted 


180,000 
150,000 
11.0 
30,0 


The example on the left 
was purposely forged to provide a poor grain flow to study the effect of heat 


No heat treatment was found 


which would consistently provide satisfactory ductility in the biscuit, 


The example on the right was purposely upset more than necessary to preclude 
the detrimental effect of poor grain flow on the ductility in that experiment, 
This biscuit has parallel sides; the aqste's of the photo distorts the shape of 


the biscuit. 
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UNIFORM HARDENING WITH 2/10 RC VARIANCE ON 4340 SAE STEEL is assured by Gulf Super- 
Quench in this Ipsen furnace at Superior Heat Treating. Left to right: E. V. Hatton, Gulf Sales 
Engineer; E. Dominy, Treasurer; C. E. Perkins, Vice President of Superior Heat Treating. 


Superior Heat Treating Company of Fort Worth reports: 


“NEVER A REWORK WITH GULF SUPER-QUENCH! 


“We get consistent uniformity of hardness, piece after 
piece, using Gulf Super-Quench in our tanks,” says 
Mr. C. E. Perkins, Vice President, Superior Heat Treat- 
ing Company, Fort Worth, Texas. 

“Never a rework on aircraft parts of 4340 SAE steel, 
which must be brought up to 50-53 Rockwell,” says Mr. 
Perkins. “When we test one part that has cooled in Gulf 
Super-Quench, we can be sure the other parts are of the 
same hardness within our tolerances. That includes both 
high and low alloy steels.” 

What accounts for the unusual performance of Gulf 
Super-Quench? Unusual, dual-action properties! High 
initial quenching speed in the critical hardening stage. 
Slow cooling in the final distortion range. Result? Gulf 

, Super-Quench gives you deeper, more uniform harden- 
_ing and less distortion. 
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How about your quenching operations? See how you 
can cut rejects and increase profits with Gulf Super- 
Quench. Just call a Gulf Sales Engineer at your nearest 
Gulf office. 


GULF OIL CORPORATION 
Dept. DM, Gulf Building 
Pittsburgh 30, Pa. 





ECONOMIC ADVANTAGES OF 
ELECTRIC FURNACES 


By WALTER H. HOLCROFT, President 


Holcroft & Company 
Detroit, Michigan 


N THE FIELD of industrial heating equipment, we 

have what at first glance may appear to be a strange 
competitive situation. For one thing there are at least 
six possible heating methods applicable to industrial 
heating. 

(1) Resistance Heating—Used to heat parts of 
relatively uniform cross section by the direct passage 
of electrical current through them. One variation of 
this would be in flash welding. 

(2) Direct Gas Firing—Flame impingement local- 
ized to selectively heat gear or sprocket teeth or similar 
spot applications. Entire pieces of fairly uniform sec- 
tion may also be heated in this manner. This is directly 
competitive with the next method. 

(3) Induction Heating—Coils are used and fre- 
quency may vary from 60 cycles up. 

(4) Infra-Red Heating—Used extensively in drying 
paints. Source of heat is generally electric although 
some gas is reported as being used. 

(5) Salt Bath Heating—Parts are heated by con- 
duction in molten salt bath. Salts may be such as to 
be neutral to the metal being treated or may have 
carburizing or nitriding properties. The salt baths are 
contained in metal or ceramic containers and may be 
heated either by gas or electricity. 

(6) Furnace Heating—Parts are heated in a refrac- 
tory-lined structure by radiation and convection. When 
a single charge or load of work is heated and processed 
at one time, we call the operation a batch operation 
and generally refer to the furnace as a batch furnace 
to distinguish it from a continuous furnace in which 
successive loads pass continuously through the process- 
ing zones. 

Then, in addition to this situation, furnaces may also 
be classified according to industrial applications: 

1. Laboratory Furnaces 

. Ceramic Kilns and Glass Lehrs 

. Tempering Furnaces 
Non-Ferrous Heat Treating Furnaces 

. Brazing and Sintering Furnaces 
High Speed Steel Heat Treating Furnaces 
. Ferrous Heat Treating Furnaces 

Before considering the specific advantages of each 
class of electric furnace, we should examine some of 
the advantages inherent in any electric furnace. 


Advantages of Electric Furnaces 


1. Low Initial Cost—It has been a misconception for 
years that electric furnaces are always more expen- 


sive than equivalent fuel-fired units. Actually when 
total installation costs are considered, electrically- 
heated furnaces are often the least expensive. 

The reason for this misconception has been that 
until recently it was common practice for furnace 
manufacturers to quote fuel-fired furnaces less pip- 
ing, wiring and exhaust systems, thus making the 
apparent initial cost low. At the same time it has 
been customary to quote expensive transformers 
with electric furnaces, leaving only the wiring to be 
done by the customer. Generally, even with this 
method of quoting, electric furnaces have been 
competitive; but if total cost figures are used, then 
electric furnaces often have the price advantage. 
This is a point well worth remembering when con- 
sidering different types of furnace installations. 
Good Working Conditions—Electric heating has 
two distinct advantages over fuel firing in industrial 
furnace installations. First, the lack of combustion 
fumes and excessive heat given off by exhaust gases; 
and secondly, the area around electric furnaces is 
usually cleaner than with other types of furnace in- 
stallations. Overhead areas are free from extensive 
exhaust systems which of necessity interfere with 
plant heating problems in the winter and cooling 
in the summer. 

This interference is seldom considered in evalu- 
ating the factors in favor of electric heat. How- 
ever, the exhaust system on gas-fired furnaces 
should not be directly connected to flues and as a 
result will pull out air from the building in which 
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Fig. 1—Box-type batch furnace with vertical nonmetallic resistors. 
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the furnace is located. In winter, the air replacing 
that drawn out by the exhaust system must be 
heated; and in summer, with more factories being 
air conditioned, not only must replacement air be 
cooled but additional cooling equipment is required 
to take care of the added heat radiation surface 
of the exhaust ducts. 


ig. 2—A continuous car-type furnace heated by sidewall-mounted 


elements. 


Low Maintenance—Normally, electric furnaces 
have lower maintenance costs than similar fuel- 
fired units. One reason for this is that electric 
heating elements do not have to be continually 
cleaned and adjusted as does combustion equip- 
ment. Another factor usually not considered in 
conjunction with maintenance is tampering. Elec- 
tric heat is not normally subject to as much un- 
authorized or unwanted tinkering as in fuel-fired 
equipment. For some reason, burner equipment 
is usually a prize attraction for the “handy Andy” 
type of worker. 

Properly designed heating elements are very 

easily removed for quick repairs and often with 
little interruption to the production schedule. 
Good Control—There can be no doubt that electric 
heating ranks high in controllability. Input can be 
easily varied to give the results desired. It can also 
be reset easily to duplicate any particular results 
necessary. 
Safety—Safety is a problem that is daily becoming 
more important to industry. The cost of safety 
equipment and installation on fuel-fired industrial 
furnaces has easily quadrupled in the past few 
years. The number of combustion safeties required 
is increasing at a very rapid rate. Combustion 
safety arrangements that three years ago or even 
three months ago were considered safe by insurance 
and plant safety personnel no longer wiil pass in- 
spection. Even so with all the safeties we are now 
using, gas-fired furnaces occasionally do blow up. 
Here electric heat with its minimum safety require- 
ments has one of its biggest advantages. 

In addition, specially-trained personnel are not 
required to “light up” the furnace. This is doubly 
important because this work is usually done on a 
premium time basis. Furthermore, light-up per- 
sonnel need not wait around the furnace to relight 
the burners if they go out while the furnace is still 
cold. 
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6. Heating Costs—With the constantly increasing use 


of protective atmospheres in furnaces, the cost of 
electric heat can be very favorably compared with 
the cost of gas heat in the high temperature range 
of 1700° F and over. When heating with gas-fired 
radiant tubes, the temperature of the combustion 
products leaving the radiant tube must always be 
in excess of the tube radiating surface temperature. 
With a furnace operating at 1700° F, the exit gas 
temperature may be as high as 2000° F. The heat 
carried away by the combustion products repre- 
sents a very large heat loss and thus greatly reduces 
the efficiency of fuel-fired equipment. 

Normally in this temperature range, radiant tube 
fuel efficiencies cannot be expected to exceed 40%. 
In other words, 1000 B.T.U. per cubic foot of nat- 
ural gas will only deliver 400 B.T.U. to the furnace 
interior. If gas is priced at 80¢ per thousand cubic 
feet, the cost is 80¢ per 400,000 B.T.U. or I¢ 
for 5,000 B.T.U. This is the equivalent of 3% of 
a cent per kw of electricity. 

When you remember that the use of radiant tubes 
increases radiation loss from the furnace walls and 
requires motors for combustion air and vent 
blowers, and further consider the better power 
factor you get with the use of electric heat, the 
comparison is not unfavorable. 


Types of Furnaces 


To help in discussing the specific advantages of 


Fig. 3—A continuous conveyor-type furnace with sidewall-mounted 
ribbon elements. 


electric furnaces for different industrial applica- 
tions, photographs of various types of furnaces and 
their descriptions will show different stock handling 
methods and ways of installing heating elements. 
It should be kept in mind that other handling 
methods than those illustrated may be used for the 
industrial application mentioned. 

Fig. 1 shows a box-type furnace heated by ver- 
tically mounted nonmetallic resistors for batch 
operation. This type furnace is ideal for labora- 
tory use. Furnaces can be factory-assembled and 
tested, transported into the customer's laboratory 
and merely with a power connection be ready to 
go. They can be allowed to idle unwatched during 
non-working hours or if shut down, can be brought 

(Continued on page 29) 





ETLEE CM HEAT TREATERS... 


VACUUM FURNACE WITH 
METAL SHIELDS 

High vacuums, temperatures up 
to 2700°F and fast response in heat 
treat and brazing cycles can be ob- 
tained in a new electric bell-type 
furnace developed by the General 
Electric Co. Cylindrical metal 
shields instead of brick insulate the 
inside walls. 


WATER COOLED DOME 


HEATING ELEMENTS 


POWER TERMINALS 


WATER COOLING 
CHANNELS 


LOAD SUPPORT BEAMS 


VACUUM 
ROUGHING PUMP 


Quick heat-up and cooling cycles 
are characteristics of the new fur- 
nace which is used principally for 
heat treating super alloys of stain- 
less steel and refractory metals such 
as titanium and zirconium. Since 
there is no insulating brick, a high 
vacuum can be quickly obtained 
and easily maintained. 

The furnace casing is water jac- 


keted to keep it cool, thus retaining 
strength to withstand atmospheric 
pressure while the work load is at 
very high temperatures. Losses due 
to convection are reduced by the 
vacuum in the furnace. Protective 
gas atmosphere can also be used 
in the furnace. 

The radiation shields of heat-re- 
sisting alloy metal are arranged in 


RADIATION SHIELDS 


POWER TERMINAL 
HOUSING 


RADIATION SHIELDS 





ACCESS COVERS 


RADIATION SHIELDS 


DIFFUSION PUMP 

several layers of concentric cylindri- 
cal shells on the inside walls of the 
heating chamber. The top and bot- 
tom have separated layers of alloy 
sheets in a horizontal position. The 
metal forms a complete enclosure 
around material being heat treated, 
retarding heat losses from the fur- 
nace due to radiation. 


For further information circle No, 1 





ALLOY STEEL POCKET TEXTBOOK 

The fourth edition of a booklet 
entitled “Quick Facts About Alloy 
Steels,” published by Bethlehem 
Steel Company, is now available. 
The booklet has taken on the char- 
acter of a textbook and, because it 
is small and handy, it can be carried 
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in the pocket for quick reference 
to the nine tables of AISI and SAE 
specifications for open-hearth and 
electric furnace alloy steels—bars, 
billets, blooms and slabs. Among 
the important subjects treated are 
“What is an Alloy Steel?” “Effects 
of Elements”; “Grain Size”; “Heat 


Treatment”; “Determining Depth 
Hardness,” etc. 


For further information circle No, 2 


SINTERING AT 2200° C. 
(4000° F.) 

Sintering of powder metal parts 
compacted of materials with a very 
high melting point, such as tanta- 
lum, and degassing of components 
such as tungsten elements for elec- 
tronic tubes, which require equally 
high temperatures, are both practi- 
cable in a new cold-wall vacuum 
heat treating furnace developed by 
F. J. Stokes Corporation, Philadel- 
phia. 

Designed to operate successfully 
at temperatures up to 2200° C. 
(4000° F), the new Stokes cold- 
wall furnace is suitable for both 
experimental work and for small- 
scale production. It is a compact 
unit of approximately desk-top 
height, 5 ft. 4 in. long, and 4% ft. 
wide. Within the vacuum retort, 
which is 20 in. in diameter and 
20 in. deep, is a hot zone 3% in. 
in diameter and 6% in. deep, pro- 
duced by a resistance-heated radi- 
ant cylinder. This hot zone is sur- 
rounded by a multi-layer reflective 
shield, which in turn is surrounded 
by a water-jacket. 


For further information circle No, 3 


PROPANE DILUTER 

To maintain heat processing op- 
erations, space heating, water heat- 
ing, cooking or refrigeration during 
periods of fuel cutoff, Selas Coipo- 
ration of America, Dresher, Penn- 
sylvania, is now marketing a Pro- 
pane Diluter, which automatically 
supplies accurate mixtures of pro- 
pane and air, or butane and air. 
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Quenching... 
hardness... 





Spotty hardness can be a costly problem. The 
solution is a quenching oil that permits maximum 
uniformity of hardness. Sinclair QUENCHOL 521 is 
unexcelled in this respect. It has a reputation, too, 
for increasing the depth and the degree of hardness. 
When you try it, you'll find QUENCHOL 52I 
Surprisingly Superior on all classes of steels. 

Refill now. Next time management asks how you've 
cut costs, tell them you've switched to Sinclair— 

and show them the results. 











Find out more about QUENCHOL. Call 
your nearest Sinclair Representative or 
write Sinclair Refining Company, 
Technical Service Division, 

600 Fifth Avenue, New York 20, N. Y. 
There's no obligation. 
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Available for small, medium and 
large installations, Propane Diluters 
provide simplified interchangeabil- 
ity without having to adjust appli- 
ances or gas burners. They can be 
connected to existing gas piping and 
eliminate the expensive need for 
dual piping, separate air blowers, 
inspirator mixers, or the like. 

The design of the Propane Diluter 
incorporates a balanced pressure, 
full-floating mixing valve with pre- 
cision machined gas and air meter- 
ing ports. The valve is adjusted 
through a vernier type worm-wheel 
mechanism for precise control of 
gas-air ratio and is capable of turn- 
down through a range of 50:1. 


For further information circle No. 4 


NEW KNOCK-DOWN GANTRY 
“A” FRAME 


The marketing of a new line of 
patented “knock-down” type ‘Bud- 
git’ Gantry “A” Frames in |- and 2- 


ton capacities has just been an- 
nounced by Shaw-Box Crane & 
Hoist Division of Manning, Max- 
well & Moore, Inc., Muskegon, 
Michigan. 

Each unit comes in a shipping 
carton 8” x 11” x 120”, is compact, 
easy to carry, easy to assemble and 
easy to store. No special tools are 
required and two men can easily 
assemble and erect either model in 
less than an hour. 

These new “A” frames, when 
equipped with a hoisting unit, make 
a sturdy, mobile lifting device for 
handling loads up to their rated ca- 
pacity. The floor is their track, and 
because their movement is not con- 
fined to overhead supports or rails, 
they can be used anywhere lifting 
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service is required. When desired, 
the units can be dismantled and 
stored in a convenient place. 

An American Standard Section 
I-beam can be purchased with the 
unit as a separate item or can be 
procured locally. The 1-ton models 
require 6” x 12.5 lb. I-beams while 
the 2 ton models use 8” x 18.4 lb. 
I-beams. The beam on all models 
can vary in length but not exceed 
12-6”. 


For further information circle No. 5 


NEW BRAZING UNIT 


A new custom-engineered shuttle 
type brazing unit designed and 
fabricated by Gas Appliance Serv- 
ice, Inc. of Chicago, is stepped up 
production of heating and cooling 
coils. This new gas-fired unit brazes 
U-shaped return bends on the coils, 
using pre-placed silver alloy rings, 
and produces uniformly brazed 
joints on every coil. It has two 
combination loading and cool- 
ing stations, one on each side of 
the heating station, served by a 
two-position, air-operated carriage, 
equipped with adjustable support 
fixtures. Multiple gas burner heads, 
adjustable to accommodate various 
sizes of coil, are automatically op- 
erated as coil is moved into the 
heating station. Heating is auto- 
matically timed and when brazing 
is completed, the coil is moved back 
into the loading station where an 
automatically timed blast of air 
speeds the cooling operation. 

Meanwhile, another coil, from 
the loading-cooling station on the 
opposite side of the unit has moved 
into the heating station. 

The unit not only automatically 
produces uniformly brazed coils at 


from 40 to 50 units per hour, but, 
by concentrating heat on the return 
bends, produces no distortion of the 
aluminum fins of the coils. One man 
loads and unloads the unit and op- 
erates the carriage by push-button. 
A Furkert Gas/Air Mixer supplies 
the proper mixture of fuel, which 
is natural gas and air. 


For further information circle No. 6 


EASY-OPEN INSULATION CARTON 


The opening and emptying of a 
carton of block insulation, hereto- 
fore a job requiring several minutes, 
has been reduced to 20 seconds by 
a newly developed method of pack- 
aging introduced by the manufac- 
turers of GRIPTEX Mineral Wool 
Block Insulation. 

The carton is composed essen- 
tially of twin sections held together 
by bands of tape with plainly 
marked ends. Opening is accom- 
plished simply by grasping the ends 
and ripping off the tape—a 20-sec- 
ond operation. 


Besides saving time and reducing 
block breakage, the two-section 
carton permits the contents to be 
divided into two equal loads, thus 
facilitating handling by the appli- 
cator. GRIPTEX is the “king-size” 
high-temperature block insulation 
offered by the M. H. Detrick Com- 
pany. 


For further information circle No. 7 
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Aprit—Ammonia storage tank installed Later—Leaks! Getting improper flow 
without supervision by supplier ‘Z"’... of ammonia... 


Still later— Discovered certain vital equip- Too late—Safety and efficiency at danger 
ment improperly installed... point, shut down line to make repairs. . . 


Be trouble-free—be sure Armour Ammonia 
experts help supervise your cylinder and 
storage tank installations! 
Armour’s Technical Service plus a consistent purity of 
99.98% —on delivery—from 163 stock points and 8 bulk 
stations make Armour your one best source for trouble- 
free ammonia. For further information on cylinder or 
storage tank installations, write us on your company 
letterhead. 

; ARMOUR AMMONIA DIVISION 

; 1353 West 31st Street + Chicago 9, Illinois 
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CHROMATE POWDER 

Heatbath Corporation has intro- 
duced a new versatile and inexpen- 
sive chromate powder called Dura- 
coat H-6-2 for producing iridescent 
golden chromate finishes on zinc 
and cadmium plate as well as on 
zinc die castings. 

Duracoat H-6-2 solution is made 
up using only 2-4% Duracoat H-6-2 
per gallon of water and requires no 
separate additions of other liquid 
acids for make-up or during use. 
The iridescent golden chromate 
films produced are claimed to be 
extremely corrosion resistant and 
serve as excellent bases for paint- 
ing. Low cost, long life and ease 
of control are said to be outstanding 
features of this new product. 


For further information circle No. 8 


ALLOY DISTRIBUTOR EXPANDS 

Rolled Alloys, Inc., a leading 
distributor of heat-resisting alloy 
steels, has purchased a large area 
of the former Packard properties in 
Detroit. The new plant, with an 
area of over 43,000 square feet of 
floor space, will be provided with 2 
ten-ton cranes, to operate in an 
open bay 60 x 324 feet. 

Executive offices of the company 
will be headquartered in Detroit 
and will be located at 5309 Con- 
cord, adjoining the warehouse. 
Rolled Alloys, Inc., having only 
started business in 1953 have al- 
ready grown to be what is claimed 
as the largest warehouse distributor 
of heat-resistant steels in the United 
States. Offices are maintained in 
eleven cities, and sales Metallurgists 


cover the entire nation. 





FLAME HARDENING EQUIPMENT 
Six types and sizes of gear and 
pinion used in excavation and con- 
crete machinery are flame-hardened 
on production-scale test equipment 
in the Selas Corporation of America 
laboratory at Dresher, Pa. 


Tests shown established 4% to 
10 min. heating cycles, depending 
on gear size, to produce a hardened 
tooth surface of hardness Re 56 
after water spray quenching. Hard- 
ness follows tooth contour. It is 
confined to surface region, with 
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controlled zone of transition to Rb 
95 in the unaffected portion of the 
gears. 

This flame-hardening equipment 
closely simulates production condi- 
tions faced by many heat treaters. 
Gears and other cylindrical work- 


pieces up to 34 in. O.D. can be 
heat treated. Gas-air burners of 
radiant (pictured) or high-velocity 
jet types may be used for heating 
followed by water spray or oil or 
water immersion quench. 


For further information circle No. 9 


CORROSION RESISTANT 
PLATINGS DEVELOPED 


New developments in metallurgy 
make available to industry platings 
for ferrous metals and copper pro- 
viding maximum resistance to 
corrosion, oxidation and abrasion 
simultaneously as well as charac- 
teristics for unique and very wide 
application. Plated mild steel will 
serve where only stainless steel 
would do. 

Developed under the name Pyro- 
Plates, a nickel composition of 
paint-like consistency is brushed, 
dipped or sprayed on any ferrous 
metal or copper. Special preparation 
and masking is unnecessary other 
than a clean surface. High wetting 
action and an organic suspension is 
said to assure good adhesion to the 
base metal during processing; drying 
occurs in minutes. Heated by fur- 
nace or induction to 1650°F in an 
endothermic, exothermic, natural 
gas or hydrogen-reducing atmos- 
phere, the coated object is plated 
with a self-fluxing nickel alloy fused 
or brazed into the surface of the 
base metal. 

The plating claims a number of 
unique attributes. Thickness may be 
varied from .0005” to more than 
005 by viscosity of the paint and 
method of application. Subsequent 
coats result in greater thickness. 
Tests exhibit the corrosion-resistant 
properties of pure nickel plus a self- 
quenching action inhibiting contin- 
ued corrosion if the plate is cut or 
scratched through to the base metal. 
Pyro-Plates claim no adverse effect 
on exposure to an array of corrosive 
media even when the base metal is 
formed or drawn within reasonable 
limits. Prolonged resistance to oxi- 
dation in open air up to 1500°F is 
excellent. 

The metallurgical bond fusing the 
plate into the base metal surface is 
said to make impossible any crack- 
ing, chipping, peeling or lifting. A 
4-page illustrated brochure is avail- 
able. 

For further information circle No. 10 
VERTICAL TRAVELING FURNACE 
Large parts made from super- 


strength steels are heat treated to 
(Continued on page 30) 
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Whatever the 
continent... 


EUROPE 


AFRICA 


AUSTRALIA CA 


Its performance and name 


are the same around the world 


Other Outstanding 
Shell Industrial Lubricants 


Shell Tellus Oils—for closed hydraulic 
systems 

Shell Alvania Grease— multi-purpose 
industrial grease 

Shell Turbo Oils—for utility, industrial 
and marine turbines 

Shell Rimula Oils—for heavy-duty diesel 
engines 

Shell Talona R Oil 40—anti-wear crank- 
case oil for diesel locomotives 

Shell Dromus Oils—soluble cutting oils 
for high-production metal working 

Shell Macoma Oils—for extreme pres- 
sure industrial gear lubrication 


Shell Voluta Oil is a stable high-speed quenching oil that proves 
ideal for use in both static and circulating quenching systems. 


Voluta® Oil offers two unique characteristics: (1) It remains 
stable at temperatures up to 180°F. with no appreciable sludge 
formation. (2) It permits safe, rapid quenching of parts which 
ordinarily have a tendency to distort. 


Voluta Oil is available on a world-wide basis, and you can 
be sure your customers abroad will get the same performance 
from your quenching equipment that your domestic customers 
rely upon. Write for complete information to Shell Oil 
Company, 50 West 50th Street, New York 20, N. Y.,or 100 
Bush Street, San Francisco 6, California. 


SHELL VOLUTA OIL 
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J. W. REX COMPANY RECEIVES 
ARMY ORDNANCE CITATION 
The J. W. Rex Company, Lans- 

dale, Pa., has been awarded the 
Army’s Certificate of Appreciation 
for outstanding services and achieve- 
ment while producing 120 MM ar- 
tillery projectiles on an Army Ord- 
nance Corps contract. 

The award was presented to Mr. 
J. Walter Rex, company president, 
by Col. Charles K. Allen, Com- 
manding Officer of the Ordnance 
Ammunition Command, Joliet, Il- 
linois. 

The ceremony was witnessed by 
officials from the Philadelphia Ord- 
nance District, which executed and 
administered the contract for the 
Ordnance Ammunition Command. 

The Certificate of Appreciation 
was awarded in recognition of the 
company’s outstanding achievement 
and services during the period from 
September 1957 through February 
1958 in improving the engineering 
design for two types of artillery pro- 


jectiles. The company produces 120 
millimeter armor piercing and troop 
training projectiles that are fired by 
U.S. Army and Marine Corps heavy 
tanks. 

Following receipt of its produc- 
tion order for these projectiles, the 
J. W. Rex Company suggested a 
change in the design and produced 
test samples for evaluation by the 
Army Ordnance Corps. 

The design principle changes, 
when tested and found to produce 
greatly improved reliability at all 
expected battlefield ranges, were 
adopted by the Army Ordnance 
Corps. 

In presenting the Certificate of 
Appreciation for Secretary of the 
Army, Wilbur M. Brucker and 
Major General J. H. Hinrichs, Chief 
of Ordnance, Col. Allen praised the 
J. W. Rex Company employees for 
their outstanding role in this indus- 
try-Army team effort, which has re- 
sulted in better ammunition for our 
troops. 


J. W. Rex, President of the J. W. Rex Co., Lansdale, Pa., is awarded the “Army's Certificate 
of Appreciation” for the company’s “outstanding services and achievement” producing 120 


millimeter artillery shells. Left to right, John 


W. Ogden, Philadelphia Ordnance District; 


Thomas W. Ferguson, Jr., General Manager of J. W. Rex Co., Joseph A. Dawson, Resident 
Inspector of Ordnance at the company; Col. Charles Allen, Commanding Officer of the Army's 
Ordnance Ammunition Center, making the award; G. Clayton Rex, Treasurer; Frank E. 


a Li. 





, Vice Pr 


e for the Ordnance 





id J. W. Rex; L. Frank, 


Center at Joliet, Minos; and Lt. Col. R. S. Grossman of yy: Ordnance Center. 


Other Army representatives pre- 
sent at the presentation included Lt. 
Col. R. S. Grossman, Leonard 
Frank, metallurgical engineer from 
the Ordnance Ammunition Com- 
mand, and J. W. Ogden, of the Phil- 
adelphia Ordnance District. 


TEXAS CHAPTER MEETS 

The Texas Chapter of the Metal 
Treating Institute held its first meet- 
ing on September seventeeth at the 
Hinton Motor Lodge, Dallas, Texas. 
All six member companies were 
represented, and M. B. Dominy of 
Dominy Heat Treating Corp. of 
Dallas presided. 

Topics relevant to the future of 
this newly-organized chapter were 
discussed; it was decided that the 
Chapter would meet three times 
yearly, alternating between Dallas, 
Fort Worth, and Houston. 


MIDWEST CHAPTER MEETS 

A meeting of the Midwest Chap- 
ter of the Metal Treating Institute 
was held on May twenty-third at 
Fazio’s on Fifth Restaurant in Mil- 
waukee, Wisconsin. Eleven com- 
panies were represented, and Walter 
Hamilton of Accurate Steel Treating 
Company presided. 

Clarence Graham of Metal Treat- 
ing, Inc. spoke of the events which 
had taken place at the Institute's 
Spring Meeting, held in Phoenix in 
April and gave summaries of the 
talks of the major speakers at the 
meeting. 

DIRECTOR OF RESEARCH 

A. T. Ridinger, President of Met- 
allurgical, Inc., Minneapolis, re- 
cently announced appointment of 
Dr. Ralph L. Dowdell, professor 
emeritus of the University of Min- 
nesota’s department of metallurgy, 
as Director of Research with his 
firm. 

Dowdell’s work will place special 
emphasis on the guided missile field, 
Ridinger said. 


METAL TREATING 





Shaker hearth in heat-treat furnace is shown pulled 
out for inspection. Inconel plates and supporting 


ladder give exceptionally long service. Made by 
National Furnace Corp., Providence 9, R. I. 


New design shaker hearth 
gives up to 5 times more service 


. . . Designed with Inconel for thermal shock resistance 


Shaker hearths at this shop were 
failing in 3-5 months — mostly 
from combined mechanical and 
thermal shock. Trouble was, the 
hearths had to be heavy for hot 
strength, but couldn’t expand 
properly under differential heat- 
ing... they buckled, cracked up. 


Problem solved by “‘shingling” 
with Inconel plates 


These Inconel* nickel-chromium 
alloy “shingles” rest on an Inconel 
“ladder” supported by a cast 
nickel-chromium sub-hearth. The 
Inconel assembly stands up to 
corrosion, abrasion, mechanical 
and thermal shock. It’s still going 
strong after 2 years. 


Designed for accessibility, too, 
hearth is easily pulled while fur- 
nace is hot. Any damaged plates 
are replaced, hearth reinstalled 
quickly. (Photo right) 


You’ll find that wrought Inconel 
alloy is long-lived in other “‘hot- 
spots” such as radiant tubes, car- 
burizing baskets, muffles. It’s 
easily formed and welded, too. 


For more information on these 
shaker hearths, contact National 
Furnace Corp., Providence 9, R. 1. 
Inconel alloy is available from 
warehouse stocks throughout the 
country. Forsuppliers’ namesand 
Technical Bulletin T-7 on Inconel 
alloy, write Inco. 


Closeup of hearth, showing how over- 
lapped plates are easily removed, re- 
placed. Patent for this design has been 
applied for. 


® Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street ghee, New York 5, N.Y. 








INCO NICKEL ALLOYS 
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> 
a problem in labor arbitration taken from the 
files of the American Arbitration Association 





The Case of the All-Around Buffer 

Joe G. and Walter E. were buffers in a non-ferrous 
metal castings shop. Joe, the senior of the two, was 
as good as Walter at the buffing job, but Walter had 
a lot more experience at other machines in the shop. 
When layoffs became necessary, management decided 
to keep the junior man and let the senior go, on the 
theory that with reduced schedules it might be neces- 
sary to move the buffer around to other jobs. 

The union protested, pointing out that the contract 
provided for seniority in layoffs where ability was “rela- 
tively equal.” “The fact that Walter may be better at 
other jobs has nothing to do with the case,” argued 
the business agent. “They are both relatively equal in 
ability as buffers, and that’s all that counts.” 

“The ability of a man to work must be judged not in 
terms of his present job but in terms of the job that 
remains to be done when operations are curtailed,” 
answered the personnel director. “When you look at 
it that way, the junior man has more ability.” 

Eventually the case went to arbitration. 


What Would YOU Do? 


THE AWARD: The arbitrator noted that the company 
was unable to give any firm estimate of the amount of 
non-buffing work that might be required. It was all a 
matter of guesswork and surmise. Under the circum- 
stances, he said, the language of the contract would 
have to be interpreted strictly. In other words, the 
union was right in insisting that the senior buffer be 
retained. 


The Case of the Disabled Driver 


On March 8, 1958, Joe K. and seven other fuel oil 
drivers were notified they would be laid off for lack 
of work on March 15. Two days before the layoff was 
to become effective, however, Joe became involved in 
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an accident which incapacitated him for nine weeks. 

It was an occupational injury as defined in the union 
contract, and Joe expected he would get half his regular 
wage for the whole period of his disability. But the 
company didn’t see it that way. 

“The contract says we have to pay for ‘lost time’,” 
explained the personnel manager. “You're losing time 
until the 15th of the month, when you would be laid 
off. Beyond that, any time you lose is due to slack 
work, not to your injury.” 

“Lost time is lost time,” answered the union business 
agent. “If it wasn’t for the accident, Joe would be able 
to work for another company until you got busy again. 
So you have to give him disability pay as long as he’s 
in no condition to work.” 

Eventually, the case went to arbitration under the 
Rules of the American Arbitration Association. 


What Would YOU Do? 


THE AWARD: The arbitrator said: “In the absence of 
concrete evidence to the contrary, it is presumed the 
parties were seeking to make the employee whole for 
wages then in sight which he lost due to injury. It is 
further presumed that there were no wages then in sight 
beyond those which this company would have paid, and 
it is clear that these would have ceased, at least for the 
period of the summer months, with the employee's lay- 
off on March 15.” The arbritrator admitted that this 
was not the only possible interpretation, but explained 
that it was his best judgment in a situation where there 
was “a most unfortunate lack of concrete evidence on 
the parties’ contractual intent.” 

CAUTION: The award in these cases is not an indica- 
tion of how other arbitrators might rule in other ap- 
parently similar cases. Arbitrators do not follow 
precedents. Each case is decided on the basis of the 
particular history, contract, testimony and other facts 
involved. 
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Lustre-Die 

held costs down 
in molding 

plastic covers 


“We need,” said the customer, “a plastic cover to protect our 
sealed motors. It’s to be drip-proof and sturdy, yet must be a 
low cost item. Do you have a grade of die steel which will 
help us produce such a cover economically?” 

The mold maker, Dollins Tool & Gage Co., Independence, 
Mo., put the problem up to Ford Steel Co., St. Louis, our local 
tool steel distributor. Quick as a flash came their recommenda- 
tion: “Lustre-Die!” 

The electric-furnace steel performed to everyone’s satisfac- 
tion, It was economical. It took a high polish. It had high ecom- 
pressive strength. It machined easily. It performed well im 
molding the parts which were held to a close tolerance of .001 in. 


Lustre-Die is just the ticket for molding plasties because 
its properties make possible a bright, mirror-like polish. Lustre- 
Die has the proper basic analysis for molding plasties. And 
it offers something more — alloy fortification! Lustre-Die is 
heat-treated by oil-quenching and tempering to augment its 
properties, and is furnished ready for machining and polishing. 

Lustre-Die is carefully inspected to insure cleanliness. It 
is free from injurious porosity or surface pitting. And there’s 
no problem about inclusion-causing additions. 

Lustre-Die is a good steel to keep in mind for your next 
plastic-molding operation. Your Bethlehem tool steel distributor 
ean furnish it from stock. Why not give him a call? 


BETHLEHEM TOOL STEEL ENGINEER SAYS: 


Here’s Why Air-Hardening 
Steels are Good Performers 

When a large group of various types 
of tools made from air-hardening tool 
steels is compared with a group of sim- 
ilar tools made from steels which require 
liquid quenching for hardening, it will 
be found that the air-hardened tools out- 
perform the liquid-quenched tools in 
service, This result will not necessarily 
be found in the comparison of individual 
tools, but will appear if a large enough 
variety and number of tools are studied. 

The reason why air-hardened tools out- 
perform liquid-quenched tools can be 
summed up in one word — consistency. 
The consistent performance of air-hard- 
ened tools is evident in many ways: 


DIMENSIONAL STABILITY 


All tools, when subjected to the harden- 
ing operation, develop small but measur- 
able dimensional changes (so-called 
distortion). Air-hardened tools not only 
show less dimensional change than liquid- 
quenched tools, but the changes that do 
occur are remarkably similar in each tool 


when identical tools are made up. By 
contrast, liquid-hardened tools show con- 
siderably more variation from tool to tool 
when identical tools are produced. 


HARDNESS 

Duplicate air-hardened tools invariably 
show the same hardness after heat-treat- 
ment. Liquid-quenched tools may show 
erratic hardness in various locations on 
a tool, due to variations in effectiveness 
of the liquid quench; however, duplicate 
tools will each have a somewhat different 
hardness pattern. 


RESIDUAL QUENCHING STRESSES 
All tools develop residual internal stresses 
due to the hardening operation. Liquid- 
quenched tools develop high internal 
residual stresses because of the variations 
in cooling rate which oceur in different 
locations on a tool during the quench. 
If improperly controlled, these stresses 
can lead to cracking of the tools in heat- 
treatment or in grinding, or the load- 
carrying ability of the tools may be low 
and erratic. 

By contrast, air-hardened tools de- 
velop only a low degree of internal stress 


during hardening, because of the com- 
paratively uniform cooling in the quench. 
Furthermore, the degree of internal stress 
which develops is uniform from tool to 
tool, so that the service performance of 
duplicate tools is reasonably consistent. 

The advantages of air-hardening steels 
-annot be realized, however, unless they 
are hardened by air-quenching. It is pos- 
sible to harden all air-hardening steels 
by liquid-quenching (oil-quench or salt- 
quench as in martempering) and _ this 
is frequently done because of the con- 
venience of existing heat-treatment 
equipment. However, liquid-quenching 
of air-hardening steels is a serious mis- 
take, because it sacrifices almost all the 
basic advantages of air-hardening steels. 
Liquid-quenching not only increases dis- 
tortion and internal stresses, but may 
lead to cracking of some of the tools dur- 
ing heat-treatment. Air-hardened steels 
which are properly quenched in air do 
not crack in heat-treatment. 

Bethlehem offers a full range of air- 
hardening steels: Bearcat for shock ap- 
plications, A-H5 for general-purpose 
tool and die work, and Lehigh H for 
maximum production runs, 
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Editor's Note: This is the third arti- 
cle on this topic of a series which 
will be published in the next sev- 
eral issues. They have been ab- 
stracted from the book “Injury in 
Ground Surfaces” by Dr. L. P. 
Tarasov of the Norton Company 
Research Laboratories with the 
kind permission of the publisher, 
the Norton Company, Worcester, 
Mass., who also furnished the 
photographs. 











Typical Crack Patterns 
Having shown how cracks in 
ground parts can be detected in the 
previous instalment, the crack pat- 
terns that are likely to be encoun- 


happens that cracks occurring dur- 
ing heat treatment are not noticed 
because of scale. When this is 
ground off, the cracks become visi- 
ble and may be wrongly blamed 
upon the grinding operation. 

The principal distinguishing char- 
acteristics of heat treatment cracks 
are that they are fairly large and 
deep, and bear no relationship, 
unless an accidental one, to the grain 
marks left by the grinding wheel; 
on the other hand, cracks formed 
during or after grinding are small 
and shallow, and are definitely re- 


Fig. 1 (A}—Heat treatment crack in form-ground roll of hardened steel 


eee 


Fig. 1 (B)—Section through roll to show 
depth of crack. (2/3 actual size) 


tered will now be discussed. An 
understanding of crack patterns will 
be helpful in distinguishing between 
heat treatment cracks and those oc- 
curring during or after grinding. Of 
course, if all the material that is to 
be ground were to be inspected for 
cracks prior to grinding, there 
would be no question as to when 
cracks noticed only after grinding 
were actually formed. Since such 
inspection is rare, it sometimes 
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lated to the pattern of grinding 
scratches. It should be kept in mind 
that the latter cracks are not neces- 
sarily the result of faulty grinding 
since improper heat treatment may 
stress a piece of hardened steel so 
much (without actually cracking it) 
that even a very gentle grinding op- 
eration will then crack the surface. 
It is impossible to tell from the 
appearance or the pattern of the 
cracks that develop during or after 


Fig. 2—Heat treatment crack in hardened 
steel ring. (2/3 actual size) 


APPRENTICE CORNER 


grinding whether they are due pri- 
marily to improper heat treatment 
or to improper grinding or to a 
combination of the two. 

An example of a heat treatment 
crack is illustrated in Fig. 1. The 
crack is a very deep one and ex- 
tends horizontally along most of the 
hardened roll, which was form 
ground after the bar had cracked 
in heat treatment. This single deep 
crack can be compared with the 
numerous fine, shallow cracks that 
resulted when the shaft in the illus- 
tration published previously was 
ground too severely.* These fine 
cracks are generally no more than 
0.010” or 0.015” deep. 

In one respect, the crack in Fig. 
1 is not typical of heat treatment 
cracks, for it is exactly perpendicu- 
lar to the direction of the grain 
marks, except near the right end. 
A definite relationship, such as this 
one, is purely accidental. Nor- 
mally, the direction of grain marks 
is entirely independent of cracks 


Fig. 3—Surface cracks in plug gage, resulting 
from a too severe grinding operation. Cracks 
made visible by wet magnetic particle 
method. (2/3 actual size) 


formed prior to grinding. Thus in 
Fig. 2, the heat treatment crack in 
the upper portion of the ring is a 
circular arc, being roughly perpen- 
dicular to the grain marks near its 
ends and parallel to them, or nearly 
so, in the middle. Had the ring 
cracked during or after grinding, 
*Refer to article in September-October 
1988 Metal Treating, page 18. 
(Continued on page 41) 
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Pierce the Vapor Bla 
with Cities Service QT-3 


Speeds Initial Hardening Stages... Slows Final 
Cooling for “Machine Shop Tolerances” 


Now...an oil that gives exceptionally fast 
quenching in the critical hardening stages and 
yet slows cooling in the final stage to eliminate 
cracking and give “machine shop tolerances” 
to even the most complicated shapes. 

Cities Service QT-3 contains a special wetting 
additive that breaks through the vapor blanket 
to give a fast, yet controlled quench. 


QT oils also contain an anti-oxidant that pre- 
vents sludge .. . keeps circulating systems oper- 
ating at top efficiency and enables the oil to be 
used indefinitely with minimum make-up oil 
added. 

Contact your local Cities Service office for de- 
tailed information on QT oils that can give you 
exceptional hardness with a minimum of distor- 
tion and yet save you money due to their stabil- 
ity and long life... or write: Cities Service Oil 
Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES () SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Wherever industry needs heat... 


You'll find LINDBERG equipment 


just right for the specific job 


Pilct Plart Equipment: At- 
mosphere tube unit (shown) 
for processing work at tem- 
peratures to 2200° F. 





Roller Hearth Furnaces: 
Continuous electric type 
(shown) with temperature 
range 1300° to 2100° F, 


























Rotary Hearth Furnaces: 
Doughnut type field-installed 
gas-fired furnace (shown) with 
capacity of 13,000 Ibs. per hour. 


Automatic Carbonitriding Fur- 
naces: Automated integral quench 
type (shown) with CORRTHERM 


electric elements. 





Vertical Type Furnaces: Car- 
burizing and hardening furnace 
(shown) with CORRTHERM elec- 
trical heating elements. 


HF Induction Heating Units: 
Available in 5, 10, 25 and 50 KW 
units. 


Ceramic Kilns: Gas-fired peri- 
odic kiln (shown) with temperature 
range to 3250° F. 


At phere G tors: Hyen 
generator (shown) for endother- 
mic atmospheres. Generators 
for all required atmospheres. 








Tempering Furnaces: Box type 
Cyclone (shown). Temperature 
range to 1250° F. 
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Melting and Holding Fur 
Electric resistance furnace 
(shown) with capacities of 750 
ibs. to 1500 ibs. 





y Equip 
unit box furnace (shown), muffle 
or for non-oxidizing atmosphere 
with temperature range to 3000°F. 


Aluminum Reverberatory Fur- 
naces: Twin-chamber melting 
and holding furnace (shown) with 
45,000 ibs. capacity. 











Charles Hewitt, President of Day- 
ton, says, ‘The Lindberg instal- 
lation has kept our production at 
a consistently high quality level." 








Lindberg-D esigned 
Work loads are positioned manu- 
ally, but entire furnace operation 
is fully automatic. 


Unique Installation Cuts 
Heat Treating Costs and 
Improves Quality at Dayton 


Here is a remarkable set-up for general heat treating now in operation at 
Dayton Forging & Heat Treating Company, Dayton, Ohio. Two integral 
quench atmosphere furnaces, largest of this type ever built by Lindberg, 
and one atmosphere tempering furnace in a “‘three-in-a-row”’ arrangement that 
simplifies transfer operation. Combined with Lindberg Carbotrol and Hyen Lindberg Carbotrol unit automat- 
generator, the entire furnace operation is completely automatic, including ically controls and records “dew 
; : point’’ and heating = of 

atmosphere control and recording. Planned by Dayton and Lindberg endothermic 
engineers, the installation runs around the clock, six days a week, reducing costs 
and producing cleaner end products, brighter job finish, freedom 
from “‘decarb”’ and a consistently higher quality of work. 

This is another example of how Lindberg equipment and Lindberg planning 
can help you find the most effective answer to any problem of applying 
heat to industry. We cover the field, heat treating, melting and holding, 
tempering, brazing, enameling furnaces, ceramic kilns, high frequency units, 
and are in the ideal position to recommend just the type of equipment most 
suitable for your needs. This can be factory built or field-installed in your 
own plant, fuel-fired or electric, whatever is best suited to your production 
processes. Consult your local Lindberg Field Representative (see the classified 
phone book) or get in touch with us direct. Lindberg Engineering Company, 
2466 West Hubbard Street, Chicago 12, Illinois. Los Angeles Plant: " Lindberg's “dimple” vertical radi- 


11937 S. Regentview Avenue, at Downey, California. ant tubes give remarkably trouble- 
free service and function at all 
times at full efficiency. 


By 


R ie heat for industry 
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It takes more than equipment, no matter how 
modern, to perform the complex heat treating 
processes required today to achieve the property 
specifications of many metals. 


Without the proper combination of operational 
skill and technical knowledge developed by years 
of experience, even the most mechanical, up to 
date equipment can become a menace to your 
product and a destroyer of your business. 


Today the commercial heat treating industry 
has definitely established its position as the source 
of skilled, experienced heat treating for all types 
of metals. Whatever your heat treating problem, 
always consult your commercial sheat treater 
FIRST. 


Uj#_ NN 


METAL TREATING INSTITUTE 


Write for the booklet 
“Heat Treating—Should You 
Do It Yourself” 














CALIFORNIA 


Certified Steel Treating Co. 
2454 E. 58th St., Los Angeles 58 
Hollywood Heat Treating Co. 
1041 N. Mansfield Ave., Los Angeles 38 
Steel Co. 





2910 S. Sunol Drive, Los Angeles 23 
Cook Induction Heating Co. 
4925 East Slauson Ave., Maywood 


CONNECTICUT 


Commercial Metal Treating, Inc. 

89 Island Brook Ave., Bridgeport 6 
Stanley P. Co. 

296 Homestead Ave., Hartford 12 
Ireland Heat Treating Co. 

512 Boston Post Road, Orange 


ILLINOIS 


Senecca Heat Treating Co. 
124 S. Batavia Ave., Batavia 
Accurate Steel Treating Co. 

2226 W. Hubbard St., Chicago 12 
Allied Metal Treating of Illinois 
333 N. California Ave., Chicago 12 

Dura-Hard Steel Treating Co. 
2112 W. Rice Street, Chicago 22 
Pearson Steel Trea Co 


5757 W. Ogden Ave., Cicero 50 
Perfection Tool & Metal Heat Treating Co. 

1756 West Hubbard St., Chicago 22 
Fred A. Snow Co. 

1942 West Kinzie St.. Chicago 22 
American Steel Treating Co. 

P. O. Box 225, Crystal Lake 
Eklund Metal Treating, Inc. 

721 Beacon St., Loves _ Rockford 
Lindberg Steel Treating Co. 

1975 N. Ruby St., Melrose. Park 
Ipsenlab of Rockford, Inc. 

2125 Kishwaukee Street, "Rockford 
O. T. Muehlemeyer Heat Treating Co. 

1531 Preston St., Rockford 
Scott & Son, Inc. 

1510 First Ave., Rock Island 


INDIANA 


Quality Stcel Treating Company 
1630 Locust Street, Anderson 


MASSACHUSETTS 


Kinetics Corporation 

2 Churchill Road, Hingham 
New England M Corp. 

475 Dorchester Ave., South Boston 27 
Porter Forge & Furnace, Inc. 

74 Foley St., Somerville 43 
Springfield Heat Treating Corp. 

99 Margaret Street, Springfield 
Greenman Steel Treating Co. 

284 Grove St., Worcester 5 
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THERE’S A HEAT TREATING SPECIALIST NEAR YOUR PLANT 


MICHIGAN 


Anderson Steel Treating Co. 

1033 Mt. Elliot Ave., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Standard Steel Treating Co. 

3467 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E., Grand Rapids 8 
Lincoln Heat Treat, Inc. 

21235 John R, Hazel Park 
Royal Oak Heat Treat, Inc. 

21419 Dequindre, Hazel Park 
American Metal Co. 


Processing 
12000 East Nine Mile Road, Van Dyke 


MINNESOTA 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


MISSOURI 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


NEW JERSEY 


Ace Metal Treating Corp. 

611 Grove St., Elizabeth 2 
American Metal Treatment Co. 

Spring and Lafayette Sts., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. & Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Co., Inc. 

228 River Road, North Arlington 


NEW YORK 


Owego Heat Treat, Inc. 
Rural Route 1, Apalachin 
Fred Heinzelman & Sons 
138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 
391 Pearl St., New York 38 
Lindberg Steel Treating Co. 
620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 
962 Main Street, E. Rochester 5 
General Heat Treating Corporation 
206 Sand Street, Syracuse 3 
Syracuse Heat Treating Corp. 
1223 Burnet Ave., Syracuse 3 






All of the above listed firms are members of the 
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271 North Avenue, New Rochelle, N. Y. 





OHIO 


Queen City Steel Treating Co. 
2980 Spring Grove Ave., Cincinnati 11 
Ferrotherm Co. 
1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 
5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 
1273 East 55th Street, Cleveland 3 
Reliable M: Service, Inc. 
3827 Lakeside Ave., Cleveland 14 
Winton Heat Treating Co. 
20003 Lake Road, Cleveland 16 
Dayton Forging & Heat Treating Co. 
2323 East First St., Dayton 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 


PENNSYLVANIA 

Drever Company 

Red Lion & Philmont Rds., 
Robert Wooler 

Dresher 
J. W. Rex Co. 

834 West 3rd St., Lansdale 
Lorenz & Son 

1351 N. Front St., Philadelphia 22 
Metlab Company 

1000 E. Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 

Gulph Road, King of Prussia 
Pittsburgh Commercial Heat Treating Co. 
49th St., and A.V.R.R., Pittsburgh 1 
Pittsburgh Metal Processing Co., Inc. 

1850 Chapman Street, Pittsburgh 15 


Bethayres 


TEXAS 

Dominy Heat Treating Corp. 

P. O. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 

P. O. Box 69, Fort Worth 1 
United Heat Treating Company 

2005 Montgomery Street, Fort Worth 7 
Cook Heat Treating Co., of Texas 

6233 Navigation Boulevard, Houston 11 
Houston Heat Treating Company, Inc. 

2100 Quitman Street, Houston 26 
Lone Star Heat Treating Corp. 

5212 Clinton Dr., Houston 20 


WISCONSIN 

Allied Metal Treating Corp. 

P.O. Box 612, Milwaukee 1 
Metal Treating, Inc. 

720 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West National Ave., Milwaukee 4 
Wisconsin Steel Treating & Blasting Co. 

1114 South 41st Street, Milwaukee 15 
Harris Metals Treating Co. 

4100 Douglas Ave., Racine 


CANADA 
Ipsenlab of Canada Limited 
27 Bermondsey Road, Toronto 16, Ont. 














THIS 
TELLS YOU 
AT 
A GLANCE 


This blue neck on the cylinder is all you need to know 
about ammonia to be sure it will give trouble-free serv- 
ice in your dissociator. 

The blue band identifies Allied Chemical’s BARRETT 
BRAND Anhydrous Ammonia — the purest, driest you 


can buy. Then, to make sure it’s delivered to you as 
pure as it’s made, blue neck cylinders get V.I.P. treat- 
ment at Allied: they’re reserved for metal treating serv- 
ice only, and every precaution is taken to make sure 
they’re free from oil or other contaminants. 


Order Barrett Brand Ammonia from any of these Allied distributors: 


RHODE ISLAND 


N Heyman, Inc., 


ARKANSAS 


= i Terminal Warehouse 
500 


E. Markham 8t 
) hd Hayward Chemical 
Co., 3100 W. 65th St. 


COLORADO 
Denver: Mine & Smelter 
Supply Co., 3800 Race St., 
P.O, Box 9041 


CONNECTICUT 
West Hartford: 
Petersen & Son 

26 Brook St. 


FLORIDA 
JacksonviHe: D. W 
615 E. Bay St. 


The Christian 
Co., 
wP. O. Box 247 


Anderson, 


Tampa: Food Equipment & 
Supply Co., Inc., 
Ave., P.O. Box 422 


GEORGIA 
Atlanta: Atlanta Nitrogen 
Division, Allied Chemical & 
Dye Corp., 127 Peachtree 


: The Anderson Chemical 
o., Inc., 1620 Waterville 
d., P.O. Box 1424 
Savannah: J. C. Warehouse & 
Transfer Co., Louisville Rd., 
P.O. Box 2009 


ILLINOIS 
@entralia: Kem-I-Kal 
Engineering Laboratories, 
Inc., Pearcy & Broadway 
Chicago: Barrett Div., Allied 
Chemical & Dye Corp., 
2800 So. Sacramento Ave. 
pene may \ geeenamee 
Supply 
53 W. Sodio Blvd. 


INDIANA 
South Bend: Mid-Continent 
Chemicals, Inc. 
2217 So. Main St. 
lOWA 
Burlington: McKesson & 
Robbins, Inc., 100 N. 
P.O. Box 591 


KANSAS Ine., 


KENTUCKY 


LOUISIANA 


1809 Second 


MAINE 
MARYLAND 


MASSACHUSETTS 


MICHIGAN 


4th St., 


llied 


Cedar Rapids: McKesson & MINNESOTA 


Duluth: Northern Cold Storage 


& Warehouse Co. 
St. Paul: 
2305 Hampden Ave. 
MISSISSIPPI 
Jackson: Ricks Storage Co., 
126 Ricks St. 
MISSOURI 
Joplin: P. G. Walker & Son, 
702 Pennsylvania Ave. 
Abner Hood 


E. 
Davenport: ah aA Transfer & 
Storage Co., 513 Filmore St. 
-. aa wae Line Storage 


elm 
Otvennra: J. W. Eagerly & Co., 
120 W. Main St. 
Sioux City: McKesson & 
Robbins, Inc., 308 Pear) St. 


Wichita: Reid Supply Co., wy of 0. 
306 W. 2nd St. 507-517 N. Mortgall Ave 
Henderson: P. B. & S. Co., 2915 Southwest Blvd. 

Chemical Co., Springfield: P. G. Walker & 

1100 N. Adams St. Son, Inc,, 1435 College St 
Louisville: Griffin Chemical St. Louis: McKesson & 

Co,, 528 Franklin St. Robbins, Inc., 904 Landreth 
Bldg., 320 No, Fourth St. 
New Orleans: Joseph Jurisich Nitrogen Div., Allied 

~ - Chemical & Dye Corp., 
Warehouse, 338 No. Peters St. 59: > 
4528 South Broadway 
Sam Reisfeld & Son, . * 
G. 8. Robins & Co., 
649 So. Galvez St. 126 Chouteau Ave 
qupreapnt: Thompson- Hayward * 
Chemical Co., 219 Beech St NEBRASKA 
Omaha: McKesson & Robbins, 


Inc,, 902 Farnam St 


NEW JERSEY 
Kast Paterson: Aetna Color 
& Chemical Co., Ine. 
60 Linden Ave 
Edgewater: Nitrogen Div., 
Allied Chemical & Dye 
Corp., 1 River Rd. 


Portland: Acme Engineering 
Co,, 46 Market St. 


Baltimore: Leidy Chemicals 
Corp., 920 8S, Eutaw St. 


Attleboro: Reynolds & 
Markman, Inc., 88 Union St. 
Malden: Barrett Div., 
Chemical & Dye Cor 
378 Commercial St. 
Springfield: The Chemical 
Corp., 54 Waltham Ave. 
West Springfield: Barker 
Chemical Co., 101 Circuit 
Ave., P.O. Box 173 
Worcester: Brewer & Company, 
Inc,, Ind, Chem. Div., 
45 ‘Aretic St. 
Chemical Sales & Service Co., 
Inc., 45-61 Fremont St. 


5th Ave., 
Seaboard Industries, 
195 Keen St. 


NEW YORK 
Albany: goed a 
Inc., 67 How 
Brookiyn: Engel’ “ Tracking 
541 Kent Ave. 
Tex- Ite Products Corp., 
555 Park Ave 


, 211 Hertel Ave 
East Syracuse: Gleason 
Detroit: Barrett Div., Allied 130 Headson Drive 
Chemical & Dye Corp., 
1200 Zug Island Rd. 
—_ Chemical & Dyestuff 
» 1490 Franklin St. 


521 E. 3rd St. 


114 Liberty St. 


atetaalisel 


Nitrogen Division 
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Lyon Chemicals, Inc., 


Thompson-Hayward Chemical 


r sor Lotte Chemical Corp., 
109 P.O. Box 2488 


: Commercial Chemicals, 


Chemical & Supply Co., Inc., 
Mt, Vernon: Eastern Supply Co, 


New York: Davies Nitrate Co., 


168 Thant 9ist St 

Nitrogen Div., Allied 

Chemical & Dye Corp., 

40 Rector St. 

E. M, Sargent Pulp & 

Chemical Co,, Inc,, 7 Dey St. 
aye og Duso Chemical 

Inc,, Fulton & Fairview 

Sts, P.O. Box 665 
Rochester: William B. “amd 

Carting Co., 62 Scio 


NORTH CAROLINA 
Charlotte: Acme Soap & 
Chemical Co., Inc., Pineville 
Rd, P.O, Box 11,264 


OHIO 
Cincinnati: 
Co., Ine., 
Grove Ave 
Cleveland: The Conaty 
Warehouse Co., 
1245 Hemlock S' 
The Harshaw C _ Co., 
1945 E. 97th St 
Columbus: Merchants Chemical 
Co., Inc., 1795 South High St 
Toledo: Inland Chemical & 
Solvent Corp., 1175 Dorr St 
OKLAHOMA 
Oklahoma City: 7 ag ge 
2 N.W. 10th 


Merchants Chemical 
2933 Spring 


sia 
Tulsa: Vaughn ( *hemic al Co., 
1102 E. 3rd St 
PENNSYLVANIA 
Altoona: Western Pennsylvania 
Chemical Co., Inc,, 4125-41 
6th P.O. Box 703 
Avoca: Lunox Chemical Works, 
Inc., Box 7 
Erie: Western Pennsylvania 
Chemical Co., 
2001 W. 12th St 
Middletown: Western 
Pennsylvania Chemical Co., 
Inc., Brown & Catherine Sts 
Philadelphia: Barrett Div., 
Allied Chemical & Dye Corp., 
36th St. & Gray's Ferry Rd 
Hugh F. Gannon Trucking 
Corp., 430 N. Front 
Pittsburgh: Thomas Knoch, 
244 Bascom St. 
Pitt-Penn Terminal Co., 
1320 Penn Ave 


Allied Ammonia is available in 


Providence: T. H. Baylis Co., 


42 Gano St 


SOUTH CAROLINA 


Charleston: Thomas W. Carroll, 


Inc,, 24 Market St 


TENNESSEE 


Memphis: The Lilly Co., 
466 Union Ave. 

Nashville: Cumberland Storage 
& Whse. Co., 124 Ist Ave., N 


TEXAS 


Big Spring: T & T Supply Co., 
Inc,, 1308 EB. 3rd St. 
Alford Refrigerated 
318 Cadiz St, 


Dallas: 


318 Cadiz St 
: George S ee 
611-615 

Campbell St 
Harlingen: Jones Moving & 

Storage Co., 1002 W. Jackson 
Houston: Leatherwood Supply 

Co,, 2005 McKinney 
Lubbock: Thompson-Hayward 

Chemical Co., P.O. Box 323 
~-_ a Ryan Brokerage 

, Transit Tower 
Scobey Fireproof Storage 
Co,., 315 N. Medina 


VERMONT 


Burlington 
Co., Ine., 
Champlain St 


Valcour Chemical 
‘t. So. 


VIRGINIA 


Richmond: Phipps & Bird 
Inc,, 303 South 6th St 
P.O, Box 2-V 


WEST VIRGINIA 


Charleston: B. Preiser Co., Inc., 
416 W. Washington St, 
P.O. Box 6118 


WISCONSIN 


Chippewa Falls: Lyon Chemicals, 
Inc,, 201 BE. Walnut 

Cottage Grove: North Central 
Chemicals, Inc 

Green Bay: Wisconsin 
Refrigeration Supply Co., 
1016 Velp Ave 

Milwaukee: Benlo Chemicals, 
1907 - 25 South 89th St 


CYLINDERS 


40 Rector Street, New York 6, New York 
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ELECTRIC FURNACES 
(Continued from page 11) 


CALL WIRETEX FIRST 


up to heat rapidly without fear of hurting the 
equipment. Testing conditions can easily be dupli- 
cated from day to day or week to week. Venting 
presents no problem, and they can be moved easily 
from one location to another. The use of non- 
metallic resistors as shown enables the furnace to 
operate through a temperature range from 400° F 
to 2400° F which is not feasible with combustible 
equipment. Atmospheres may be used. 

Fig. 2 illustrates a continuous car-type furnace 
heated by sidewall mounted cast elements. This 
type is very popular for ceramic kilns and glass 
lehrs. Electric heat for these applications has the 
advantage of eliminating dirt or soot from com- 
bustion, a very important point where perfect sur- 
face conditions must be maintained. In addition, 
air rather than reducing gases enhances the pink, 
red and gold colors used in ceramic work. Tem- 
peratures of ceramic kilns and glass lehrs will vary 
from 800° F up. At the higher temperature ranges, 
either nonmetallic resistors or molybdenum resis- 
tors are used, and the need of heating heavy 
saggers which are necessary when heating with gas 
are eliminated. 

A continuous conveyor-type furnace with side- 
wall mounted ribbon elements is shown in Fig. 3. 
For low temperature applications such as temper- 
ing, almost any method of material handling can be 
used. One of the more common is a conveyor-type 
furnace. 

The first and probably the most important func- 
tion of these furnaces is to produce uniform heat- 
ing. For this reason, fans are used to circulate the 
air over the heating elements and then over the 
stock. Duct work is used to insure proper air flow. 
For good temperature control it is necessary to cir- 
culate large volumes of air at a low temperature 
head. Here is where the close control of heat input 
possible with electricity is a big advantage. 

High surface area ribbon elements also have an 
advantage in such cases because of the rapid heat 
transfer they afford. 

Construction of electric-heated tempering fur- 
naces is simpler than for fuel-fired because no com- 
bustion chamber is necessary. The absence of 
combustible fumes also eliminates the need for ex- 
pensive safety devices which are required on low 
temperature fuel-fired furnaces. Cost of fuel as 
such is a minor item on these low temperature 
applications. 

A continuous pusher-type furnace heated by 
sidewall-mounted cast clements and _ horizontal 
drawer-type ribbon elements is seen in Fig. 4. This 
type furnace has been used extensively for the con- 
trolled atmosphere heat treating of non-ferrous 
metals. Operating mechanisms are very simple, 

(Continued on page 34) 
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FoR A PIT FURNACE FIXTURES 


e RETORTS 
e GRIDS 
e BASKETS 
e SCREENS 


In case after case 
where WIRETEX fix- 
tures are in use, few- 
er cycles are needed, 
labor costs are re- 
duced. QUALITY 
ASSURED and pro- 
duction increased. 
You, too, can save 
with WIRETEX cus- 
tom built fixtures. 


ANY SIZE — ALLOY 
TYPE or STYLE 


Write for catalogs, full 
information 


16 Mason St., 


mfg. co. Bridgeport 5, Conn. 





Specialists in Processing Carriers Since 1932. 


Grieve-Hendry Normalizing Ovens 


FOR RELIEF OF HYDROGEN 
EMBRITTLEMENT 


Why send work out? A 
Grieve-Hendry Oven will 
do the job of Stress Re- 
lief or Normalizing. Meets 
Aircraft and Military 
Specifications. 


(Above) Bench Oven Model MT. 
Standord sizes. Temperotures to 
550° F. 

(At Left) Cobinet Ovens. 25 stand- 
ord models to choose from. Tempere- 
tures to 1200° F. 


Walk-In Ovens—Stondord 
} ar lr ad caer 





charges. Temperatures to meet 
requirements. 





Send ws your requi 


p= GRIEVE -HENDRY CO., INC. 


———— 


1434 W. Carroll Avenue, Chicago 7, Illinois 
Export Dept., 10406 $. Western Avenue, Chicege 43, inois 








NEWS TO HEAT TREATERS 

(Continued from page 16) 
high tensile strengths at Douglas 
Aircraft, Torrance, Calif., with a 
General Electric vertical traveling 
electric furnace equipped with an 
exothermic gas generator. Some of 
the steels are capable of attaining 
tensile strengths of 260,000-280,000 
psi, according to Douglas Aircraft 
engineers. 

Working zone of the furnace is 
4 feet in diameter and 10 feet high. 
Racked parts are raised into or low- 
ered from the furnace by a chain. 
Designed and built by General Elec- 
tric’s Industrial Heating Department 


at Shelbyville, Ind., the furnace has 
a capacity of 3500 pounds of steel 
under certain conditions, see 


to GE engineers. It is on rails and 
moves over the oil quench tank for 
rapid quenching or over either of 
two other furnaces which can be 
used for preheating or tempering. 





The unit is equipped with three 
zone control temperature regulators, 
one each for the top, middle and 
bottom zones. 

The exothermic gas generator 
(capacity 4000 cfh) draws fuel gas 
and air through visual flowmeters 
into a gas combustion controller 
where the air-gas ratio is regulated. 
The gas passes through a cooler, a 
carbon dioxide absorbing tower and 
then enters the furnace. 


For further information circle No. 11 


HIGH TEMPERATURE FURNACE 


K. H. Huppert Company, Chi- 
cago, has announced a new de- 
sign, electrically-heated, high-tem- 
perature furnace for operation up to 
3100°F without the requirement of 
a protective furnace atmosphere. 
Known as KR-SUPER, this design 
is the latest addition to the Huppert 
KR line of electric furnaces for the 
metallurgical, ceramic and chemical 
industries for laboratory and pro- 
duction processing. 


There’s a standard WASHER 
TO MATCH YOUR CARBONITRIDER OR CARBURIZER ! 


Whatever the size of your carbonitrider or carburizer, the new Waukee 
Washer has a standard size to match it. Size range: 24x 36x 18 — 
24 x 48 x 24 — 30x 48 x 24 — 36x 48 x 24. 


COMPLETE — NO “EXTRAS’’— Waukee parts washers come to you 
complete, ready to locate, connect to utilities, and begin operation. 
No “extras” to buy and install. Pumps, burners, controls are designed 
as integral parts of the Waukee Washer. You use your present fur- 
nace work-baskets, too. 


FLEXIBILITY — You gain in flexibility with Waukee Washers. Standard 
units are available in “in-and-out” feed or straight-through, conveyor 
type, and in one, two, or three stages with rinse and dry. High-effi- 
ciency with gas, electricity, or steam. 


THOROUGH CLEANING — The smallest Waukee Washer sprays a mini- 
mum of one ton of hot detergent solution through the load each min- 
ute. Solution penetrates work basket from top and bottom, washes away 
oil and foreign matter from the densest charge. Bull’s-eye timer cycles 
the load for complete washing without guesswork or waste of time. 


Complete data in 
Bulletin 1201 
— write 


for it today. 


Because of long life, non-oxidiz- 
ing, non-flaking oxide coating pro- 
tected elements and other exclusive 
features for high-temperature oper- 
ation, this furnace is said to offer 
radically new processing possibili- 
ties on a large variety of metal, 


Wavkee-washed parts are free of cutting and Parone = 
mean clean furnace 
depths and cleaner, brighter work. 


[job ENGINEERING CO. 


5137 N. 35TH ST., MILWAUKEE 9, WIS. 
MAKERS OF WAUKEE GAS FLO-METERS * MIXORS * COMPRESSORS 
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From 


Research Laboratories 


Aluminum Brazing in Salt Baths 


Dip brazing of aluminum parts has developed to the point 
where such operations are on a production basis. Aluminum 
brazing in salt baths is now widely used in the fabrication of 
such items as heat exchangers, wave guides, refrigerator evapo- 
rators, fuel tanks and aircraft parts. 


Dip brazing in molten salt is the most effective, practical and 
economical method of joining aluminum in many cases. Alumi- 
num of extremely thin gage can be handled without damage 
from pitting or distortion. Tensions are spread evenly along the 
joints as opposed to stress points formed by spot welding or 
riveting. Joints produced by the brazing of aluminum parts are 
as strong as those produced by any other method. Thousands of 
inaccessible joints in a single unit can be handled by the dip 
brazing method. Increased production rates and reduced scrap 


losses lower unit costs. 


THE HEAT EXCHANGER—A GOOD EXAMPLE 


The heat exchanger, 





assembled from alternate 





—— corrugated and formed 


PIT ETILILL AAA AAAA eee eee 


’ ' 
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aluminum sheets, is a 
good example of the type 
of work handled advan- 
tageously by dip brazing. 
Thousands of lineal feet 


of perfect joints were made simultaneously in the part shown. 


MANY ADVANTAGES OFFERED 
Among the many advantages offered by salt brazing of aluminum 
are: 
Minimum distortion because of uniform heating, close temperature 


control and the buoyancy of the molten brazing salt. 


Savings in floor space and equipment since molten salt is 4 to 6 times 
faster than conventional furnaces and long cooling chambers are 


eliminated. 
Assemblies of various sizes and shapes can be brazed simultaneously. 


All joints are brazed at one time although selective brazing is possible. 


ESPECIALLY APPLICABLE TO JOINT DESIGN AND FIXTURES 


The close tolerances required of aluminum microwave components 
can be satisfied by dip brazing. Aluminum manufacturers’ literature 
contains designs for self-locating joints and proper clearances. Use 
of these joint designs eliminates elaborate fixtures and costly assem- 
bling. Joint designs suitable for dip brazing aluminum parts are 
illustrated above. 
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PARK ALUMINUM BRAZING SALTS OFFER SUPERIOR QUALITIES 
Park Aluminum Brazing Salts are superior to other fluxes because 
of their better fluidity, greater stability, freedom from sludge and 
ease of cleaning. They act as both flux and heat transfer medium for 
all dip brazing operations on aluminum alloys. Joints can be made 
by using wire rings, flat shims or with brazing sheet. 


For detailed information on Park Aluminum Brazing Salts and their 
application, send coupon for technical bulletins. Samples for experi- 
mental treatment may be submitted, if desired. Send to PARK 
CHEMICAL COMPANY, 8074 Military Avenue, Detroit 4, Mich. 
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PARK CHEMICAL CO. 
8074 Military Ave., Detroit 4, Mich. 


Please send your technical bulletins on 
Aluminum Brazing Salts to: 
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NEWS TO HEAT TREATERS 
(Continued from page 30) 
ceramic and chemical products. 
Rugged steel casing construction 
combined with multi-insulation and 
super-high temperature chamber re- 
fractory provides long life. Vertical 
refractory separating piers between 
vertically suspended side-wall ele- 
ments of the hair-pin type assure 
long element life and evenly distrib- 
uted radiant energy to all portions 
of the furnace charge. 
For further information circle No, 12 
PENETRASCOPE PORTABLE 
HARDNESS TESTER 
Steel City Testing Machines, Inc., 
Detroit, Michigan, has announced 





their appointment as exclusive U.S. 
distributor for the outstanding Pen- 


etrascope Portable Hardness Tester, 
manufactured in England. 
; Since the introduction of the 


MEar Penetrascope in this country, these 
SPECIALIZED WELDED rengoSn FABRICATIONS portable hardness testers have re- 
portedly received extremely high 
praise from many leading metal- 
working plants for their proven ac- 
curacy and dependability. The de- 
ae sign, procedure of using the tester, 
OLA and results obtained all conform to 
pA yo \* the American Society for Testing 
é SAS ; ei \ Materials Standard E 92-57. 
SASH f Penetrascope weighs approxi- 
mately 18 Ibs., is easily transported 
and has consistent accuracy even 
when testing in normally inacces- 
sible places. Penetrascope is espe- 
ay cially useful in testing finished parts 
= ia. because the method leaves only a 


= minute indentation on the surface. 


when rugged “SERPENTINES”’ It can be used for testing a wide 
serve this HOLCROFT Furnace range of materials from thin metal 


strips to larg i Ss >yli Ss. 
This is just one more example of the remarkable cost-efficiency of Rolock “Serpentine” araps & ao mill rolls nd cylinders 
furnace trays...used here in a Holcroft, but standardized for all popular automatic Tests are made with ease on pro- 
furnaces with roller hearth. Flac _ . . 
. Ss, ecesse s aces @ peu 
The operation is sintering of powdered metal parts at 2050” F. in controlled atmos- files, recessed surfaces and grat 
phere. Previous trays were “barn roof" channel type of 35-15 alloy and weighed 34 Ibs. teeth. 


Tray weight cut 40%...Tray LIFE DOUBLED... 


: Ron ) 
t 1 ity 


Life expectancy was less than a year, and sagging of the wire mesh supporting parts was 
always a problem. 

Rolock "Serpentines,” of which there are now 400 in the system on four furnaces, are 
of Inconel and weigh only 20 Ibs. Life has averaged one and one-half to two years. Mesh 
and parts remain adequately supported. 

Rolock engineers developed the unique “Serpentine” construction especially to meet 
such conditions as these. Again and again it has demonstrated exceptional ec ies. 
The design is standardized and trays are promptly available. Write us. 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK, INC., 1332 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work ay 


Easier Operation, Lower Cost 








7RLSEB 





All models are finished in a dur- 
able polychrome and are equipped 
with a mahogany carry-case for 
easy transportation. Interchangeable 
clamps are also available, including 
the standard U clamps of various 
sizes, a chain clamp and the unique 
Electro-Magnetic clamp. 


For further information circle No. 13 
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Large Stocks of One-Piece Elements. You get quick deliveries of Norton 
“Hot Rods” — on short notice. Also, most popular sizes of these CRYSTOLON 
heating elements — like the sizes shown in this section of the Worcester stock- 
room — are now made in the new, one-piece construction — with no welds. 
This assures greater strength and uniform straightness throughout each rod. 


Greatly Increased Strength. Ever since they were first produced “Hot 
Rods” have been endorsed by users for outlasting other non-metallic heating 
elements up to 3 to 1. Today, the new one-piece rod, made in most popular 
sizes — and soon available in all sizes — is twice as strong in standard cross- 


bending tests. 


One-piece “HOT RODS” now ready for immediate 
delivery...famous for long life and economy 


CRYSTOLON* heating elements bring you extra advantages 
for better performance and bigger savings 


Straighter Than Ever. Throughout 
the entire length of a one-piece, non- 
welded “Hot Rod” there isn’t the 
slightest bulge in the surface. So, 
when you insert them into the open- 
ings of your furnace or kiln you can 
be sure there’ll be no binding due to 
uneven diameters. 
Scientifically Safe Packaging 
protects “Hot Rods” even more 
thoroughly than delicate household 
glassware or china. They’re packed 
shockproof to reach you unbroken. 
“Hot Rods” are a typical Norton R 
— an expertly engineered prescrip- 
tion for greater efficiency and econ- 
omy in electric furnaces and kilns. 
Made of self-bonded silicon carbide, 
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each rod has a central hot zone and 
cold ends. Most popular sizes are 
non-welded and interchangeable with 
your present rods. 

You save in element costs because 
you use far less “Hot Rods.” Also, 
their more uniform heating quality, 
due to their slow, evenly matched 
rate of resistance increase, helps you 
protect product quality and maintain 
a smooth production flow. For further 
facts on ““Hot Rod” advantages send 
for booklet Norton Heating Elements, 
NorTON ComPANY, Refractories Di- 
vision, 630 New Bond St., Worcester 
6, Massachusetts. 


*Trade-Mark Reg. U. S. Pat. Off. ond Foreign Countries 





WNORTONF 


REFRACTORIES 
Engineered... R ... Prescribed 


to make your products better 











NORTON PRODUCTS 
Abrasives * Grinding Wheels 
Grinding Machines + Refractories 
BEHR-MANNING DIVISION 
Coated Abrasives » Sharpening Stones 
Pressure-Sensitive Tapes 





ELECTRIC FURNACES 


(Continued from page 29) 


Fig. 


and atmosphere requirements are kept to a mini- 
mum by the end vestibules. 

The same advantages just mentioned for temper- 
ing furnaces also apply for this classification. Dif- 
ferent metals are processed, but the same tempera- 


4—A continuous pusher-type furnace heated by sidewall- 
ted cast el ts and horizontal drawer-type ribbon elements. 





ture ranges (300°-1400°F) are used and the same 
temperature uniformity required. The basic dif- 
ference between these classifications is in the use 
of a protective atmosphere. 

Electricity has an advantage here of eliminating 
the necessity of separating the protective atmos- 
phere and the combustion products which is gen- 
erally done in gas-fired equipment by use of a 
muffle or radiant tubes. 

Fig. 5 pictures a continuous roller hearth furnace 
heated by horizontal nonmetallic resistors mounted 
above and below the work. This type furnace is 
normally used for high temperature applications 
(usually 2000°F and up) where a protective at- 
mosphere is required such as in brazing or in pow- 
dered metal sintering operations. 

The end vestibules reduce atmosphere require- 
ments, and the alloy rollers stand up very well at 
these high temperatures because the normal creep- 
ing tendency of alloys under these conditions is 
nullified by the rotation of the rollers. This con- 
tinual turning prevents the rollers from sagging. 

Due to the high operating temperature and the 
requirement of an atmosphere, electric heat is very 
advantageous. 

In Fig. 6 we are shown a continuous rotary fur- 
nace heated by nonmetallic resistors mounted above 
the work. This type furnace is often used for high 
speed steel heat treating. Operating temperatures 
are in the same range as the last; that is, above 
2000° F. These high operating temperatures are 
used either to heat and hold the work in this range, 
as in stainless steel processes, or to rapidly heat 
steel by means of a high thermal head. In either 
case, the problem of heating to and handling at 
high temperatures must be faced. 

For that reason the non-metallic element heated 
rotary furnace is nearly ideal. Stock movement is 


accomplished by moving the entire furnace hearth. 
This arrangement completely eliminates the neces- 
sity of any heat-resistant alloy. This fact alone 
makes this type furnace very attractive. Another 
advantage of rotary furnaces is that they offer high 
production rates in a compact area with only one- 
man operation. 

As previously pointed out, electricity is generally 
competitively priced in the higher temperature 
ranges and working conditions are improved tre- 
mendously. 

A shaker hearth furnace heated by coiled ele- 
ments encased in alloy tubes is seen in Fig. 7. This 
type furnace is used primarily for the processing 
of small parts such as screw machine production 
or stampings that cannot be damaged by sliding. 
The work is placed directly on the hearth which 
moves slowly in one direction and snaps back 
against a stop. The sudden jolt slides the work 
forward through the furnace. The parts are spread 
quite thin thus enabling very rapid heating. When 
used for controlled atmosphere processing, it gives 
the added advantage of exposing all parts uni- 
formly to the furnace atmosphere without the 
added expense of careful loading or circulating fans. 

The coiled heating elements shown are encased 
in alloy tubes to protect them from the sooting 
action of some gas atmospheres. 

Fig. 8 shows a walking beam furnace with hori- 
zontal drawer-type ribbon elements. The walking 
beam stock moving arrangement is ideal for long 
shafts. They are handled individually by two sets 
of rails. One set is stationary. The other set lifts 
the stock off the stationary set, moves forward, and 
then drops down below the level of the stationary 
set before traveling back to its original position. 
This action is continuously repeated and “walks” 
the stock through the furnace. 


Fig. 5—Roller hearth continuous furnace with horizontal nonmetallic 
resistors. 


The drawer-type ribbon elements work in very 
well with this type design because they are ex- 
tremely easy to remove. So are the coiled units in- 
side the tubes and the non-metallic bars. This ease 
of removal means that repairs to heating elements 


(Continued on page 36) 
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WILSON “‘ROCKWELL” 


HARDNESS TESTERS 
WORLD'S STANDARD OF ACCURACY ACCO 


sor Setter “ROCKWELL” 


EQUIPMENT for EVERY 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s Fistataaiion 
a WILSON “ROCKWELL” instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of “ROCKWELL” and “ROCK- 
WELL”’ Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO SOFT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 

ALL WILSON “ROCKWELL” hardness testers provide 
these advantages: 

Accurate performance—precision built, with exact calibration, 
for consistently correct results. Superficial 
Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 





DIAMOND “BRALE”" PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the ““ROCKWELL”’ scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every _ lille 
diamond—one at a time—assure this perfection—and assure q 
you of accurate hardness testing every time. 

Automatic 





A COMPLETE LIBRARY of Helpful Information 


A wide variety of bulletins tells about hardness testing, 

and describes the many instruments, accessories, and 

services Wilson offers. Write for your choice: 

DH-325—wWILSON “ROCKWELL” Hardness Testers « 

DH-326—‘“‘ROCKWELL” Superficial Hardness Testers |. : 

e TT-58—“ROCKWELL” Twintester ¢ DH-327—Special Ls TUKON Tester 
“ROCKWELL” Testers, including Automatic and Semi- (for MICRO and 
Automatic models « DH-328—tTuKoN Tester, for pre- MACRO testing) 
cision MICRO and MACRO testing 


MECHANICAL INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE 


230-R Park Avenue, New York 17, N. Y. 
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MODERNIZING? 


The NEW Radial Blade 


PLUG TYPE UNIT BY 


GARDENTITY 
FAN 


(for temperatures up to 1650°) 


cuts costs because it 


eliminates duct work 


Plug type unit can be mounted in any position 


Costs less initially, costs less to install, 
costs less to maintain! Yet if you want 
to convert to a standard insulated fan at 
a future date you can merely by 
application of housing. This fan has the 
famous Garden City patented AIR COOLED 
SHAFT to prolong the life of your bear- 
ings. This plug type unit is for new or 
existing furnaces or ovens. 


WRITE TODAY 
for detailed literature 


GARDEN CITY 
FAN COMPANY 


ESTABLISHED 1879 
Representatives 


presenta < + Fans for tadusiry + Backward Curve + Forword Corve ’ 
in Principal \ QS S 
Cities * Material Handling » Radial Bloded + Small Exhaust : 


80! 
No. Eighth St. 
Dept. T. 


pt. T. 
Niles, Michigan 
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ELECTRIC FURNACES 
(Continued from page 34) 


can be made without cooling the furnace. 

With the continuing demand for high nickel 
alloys in jet engines and for stockpiling, we shall 
find the use of nonmetallic heating elements in this 
temperature range will show a decided saving in 
hard-to-get parts. 

Fig. 7 of the shaker hearth and Fig. 8 of the 
walking beam were but two examples of the vari- 
ous furnace types used for ferrous heat treating. 
In this class we normally are considering tempera- 
tures in the range of 1400°-1800°F. It is in this 
range that the use of electric heating has not been 
thoroughly understood. 





Fig. 6—Continuous rotary furnace heated by horizontal nonmetallic 
resistors mounted above the work. 


Heating Comparisons 

Perhaps one reason has been the apparent higher 
cost of electricity when compared to fuel-firing at 
these moderate temperatures. Let’s look more 
closely at a typical comparison of fuel and electric 
heating. For comparison let us take a pusher-type 
furnace for annealing 700 pounds net per hour at 
1700°F, with subsequent cooling to 350°F; at- 
mosphere is exothermic. This furnace was quoted 
alternately on the basis of gas-fired radiant tube 
heat or with drawer-type electric resistance ele- 
ments. The furnace is designed to handle one row 
of trays, each tray 15” x 30” loaded with 93% 
pounds. Production was to be 742 trays per hour 
with 64 minutes in the heating section and 120 
minutes in the cooling. Tray weight is 40 pounds, 
and so the gross weight to be heated is 1,000 
pounds per hour. 

Total price of the radiant tube heated furnace 
completely ready for production after a single con- 
nection for electricity, gas and water, was $45,- 
933.00. This included all necessary vent piping. 

(Continued on page 40) 
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INDUSTRIAL STEEL TREATING CO. AGAIN SELECTS PROFITABLE 


KARBO-MATIC 
Cm FURNACE 


ft f= aa 


PREEREE 


' 


—_. 
d 
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...MAINTAINS MIL-SPEC UNIFORMITY 
AT PRODUCTION-LINE PACE! Kerbe-Watie...for more 


al See Rey ent j ; a : efficiency, more economy: 
Uniformity is built right into the Karbo-Matic! With this 
completely automatic Pacific Furnace, work is always held at @ FULLY AUTOMATIC FOR SPEED 


AND ACCURACY 
neat the same length of time, from load-to-load, regardless 
. ; . Ss . Me = - e, from load-to-load, regardless @ FAST, EVEN QUENCH (OIL 
of the size of the load. OR ATMOSPHERE) 


Clean, high quality work continues on a high production basis @ 'NCONEL RADIANT TUBES — 

with no readjustment of the controls until an entirely GAS OR ELECTRIC 

different job is run. Results on S.A.E, 4130 steel, as quenched, OS fe vm oF 

show a 52 Rockwell C consistently held within one point oceans aan a adit 

at Industrial Steel Treating Co, A second Karbo-Matic 4 ATMOSPHERES j 

was recently installed in their Los Angeles plant. @ INSTRUMENT PANEL AND 

Here, versatility is another reason the Karbo-Matic ha OPERATOR'S CONSOLE AS 
athe ites : - ; bint STANDARD EQUIPMENT 

proved profitable. It is approved for stainless steel treating to as i sce 

both military and airfri ame manufacturer 's spe cifications, e AVAILABLE 

and is also used for carburizing, carbo-nitriding, normalizing, ATMOSPHERE PROTECTION 

clean hardening, carbon restoration work as well as tool ouRINS ENTIRE CYCLE. 

. s- harden} An; atie Pacife EF enntes Clemaes . CALE—NO CHANGE IN 

and dic harde ning. An automatic Pacific Endothe rmic Generator SURFACE CARBON CONTENT 

supplies protective atmosphere to these Karbo-Matics 

for a complete, balanced system. 

Find out how a Karbo-Matic, electric or gas-fired, can fit 

into your shop. Call or write today! 











* TRADE MARK 


PACIFIC SCIENTIFIC COMPANY 
P. 0. Box 22019, Los Angeles 22, Calif. 
(0 Please send me details on a Pacific Karbo-Matic. 


[) Information on the full line of Pacific Heat Treating 
Equipment 


Name 


One man Company 
operates two Karbo- I 
Matics at Industrial Steel Address 
Treating —cuts labor costs in half! 
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NEWS TO HEAT TREATERS 
(Continued from page 32) 


3000° F. INTERNALLY-HEATED 
VACUUM FURNACE 


High Vacuum Equipment Cor- 
poration, a leading manufacturer of 
internally-heated high temperature 
vacuum furnaces, has announced a 
new horizontal production (12x18 
in. even-heated zone) furnace, cap- 
able of operating up to 3000°F ata 
vacuum of 5x10° mm Hg. Furnace 
is designed for heat-treating, an- 
nealing, brazing and sintering. 

Resistance-heated by special dual- 
zone molybdenum cage-type ele- 
ments, this furnace is insulated by 
a five-layer moly and stainless steel 
heat shield assembly, whose low 
mass permits extremely rapid heat- 
ing and cooling rates approxi- 
mately 142 hours to 3000°F with 
50 kw input. Faster rates are possi- 
ble with larger transformers. 

Close temperature control is ob- 
tained by raising power input man- 
ually with a powerstat to desired 


operating temperature. A_ control 
instrument then maintains uniform- 
ity + 10°F, working through fur- 
nace contactors. Saturable reactor 
control is available as an option. 
A loading-cooling zone, isolated 





Ask for Catalog D 


aC, Cigee, 


Al? chap 
alloyc. Ectiuitec 
without obligation. 


THE C. O. 


JELLIFF 


MANUFACTURING CORP. 
SOUTHPORT + CONNECTICUT 





from the vacuum chamber by a 
water-cooled vacuum gate valve, 
permits semi-continuous operation 
in which the heating rate is solely 
dependent on the composition and 
mass of the work load and fixtures. 
With this arrangement, the hot zone 
remains at constant temperature and 
under high vacuum at all times. An 
alternate arrangement, where inert 
atmosphere can be used, is made 
by installation of a special heat ex- 
changer and blower to recirculate 
cooling gases. This arrangement 
has the advantage of fixed work 
load and work thermocouples, while 
providing most effective gas quench- 
ing. 

This unit is supplied complete, in- 
cluding power supply, all necessary 
control thermocouples, work therm- 
ocouple in cold zone, vacuum 
pumping equipment, and separate 
control cubicle containing vacuum 
and furnace instruments, switches, 
relays, contactors, etc. Floor area 
required is 6 feet by 12 feet. 


For further information circle No. 14 


RESEARCH ENGINEER 

Andrew Syska has joined C. I. 
Hayes, Inc., of Cranston, R. [., as 
a research engineer. He will par- 
ticipate in research and develop- 
ment of the Hayes organization’s 
extensive line of “Certain Curtain” 
electrical heat treating furnaces. 


METAL TREATING 





Mr. Syska is a graduate of the 
University of London, England, and 
was a graduate associate at the Bat- 
tersea College of Technology in 
London. In 1956 he came to the 
United States as a _ permanent 
resident, and joined the Industrial 
Heating Division of Westinghouse 


\R 


Electric Corp., where he worked on 
the designing of high temperature 
bell and box furnaces and the de- 
velopment of atmosphere generating 
equipment. 


NEW REPRESENTATIVE 

Stanwood Corporation, Chicago, 
has announced that the Shea- 
Brownell Company, 3903 Olive 
Street, St. Louis 8, Missouri, has 
been appointed sales representative 
for Missouri and southern Illinois. 
They will handle the company’s line 
of carburizing boxes, retorts, muf- 
fles, baskets, trays, fixtures, and 
furnace parts for heat treating 
equipment. 


SUNBEAM EQUIPMENT 
CORPORATION MOVES 


After over 60 years of service to 
the nation’s metalworking industries 
under the name of Sunbeam-Stew- 
art Furnaces, a new corporation has 
been formed known as the Sunbeam 
Equipment Corporation, located at 
180 Mercer Street, Meadville, Pa. 

This new corporation was formed 
as a result of Sunbeam’s acquiring 
the Westinghouse Industrial Fur- 
nace business. 

The plant and office facilities of 
Sunbeam will be moved from Chi- 
cago to Meadville, and the Sunbeam 
Equipment Corporation will manu- 
facture and sell Sunbeam-Stewart 
furnaces in addition to all types 
formerly built by Westinghouse. 
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AGF HEAT TREATING PRODUCTION 
LINE AT HOLO-KROME INSURES UNIFORM 
TENSILE STRENGTH 





AGF 
Models 
240 


and 


CR AA AAALAAAAAA ALARA LAAANS 


LLL 


HOLO-KROME features socket screw prod- 
242 ucts having toughness as well as uniformity 
of hardness and strength, AGF Furnace 
equipment contributes to this high standard. 











POSITIVE ASSURANCE that every Holo-Krome socket screw will 
have correct tensile strength and a uniform distinguishing color, 
characteristics of quality heat treating, is embodied in the above 
AGF installation. 


Your heat treating of fasteners or other small parts like stampings, 
screw machine products and precision castings can be accom- 
plished with greater uniformity and quality control and at lower 
cost in AGF equipment. 


This AUTOMATIC production line consists of: 
An AGF No. 240 Heating Machine 
2) An AGF Conveyorized Quenching Tank 
3) An AGF No. 242 Heating Machine 
4) An AGF Conveyorized Quench Tank 


PIONEER Furnace Engineers and experienced metallurigts at 
AGF will weigh your needs and make a proper recommendation 
without obligation. 


Write today for the name of nearest 
AGF factory trained representative lo- 
cated in major industrial areas. 


AMERICAN GAS FURNACE CO. 


972 LAFAYETTE STREET — ELIZABETH 4.N. J 


“Pioneers since 1878" 








ELECTRIC FURNACES 


(Continued from page 36) 


iti ii it 


Fig. 7—Shaker hearth furnace with coiled elements encased in alloy 
protection tubes. 


Total price of the electrically-heated furnace 
completely ready after a single connection for elec- 
tricity and water was $43,993.00. This included 
necessary transformers. 


Estimated heating requirement 400,000 B.T.U. 
per hour equivalent to 120 KW or 1,000 CFH of 
1,000 B.T.U. gas. 


At 80¢ per thousand cubic foot, gas cost is 80¢ 


per hour. 

To determine what electric costs would be, con- 
sultation with your electric utilities service engineers 
is a must. One basic fact should be kept in mind. 
You get a better power factor throughout your 
plant with the addition of a straight resistance-type 
furnace load. Your cost of electricity for the fur- 
nace is not just your present rate times 120 KW re- 
quired. It may be that your demand rate will not 
increase if furnace downtime can coincide with 
your normal period of peak demand. Certainly, use 
of discretion in bringing your furnace up to heat 
from cold will prevent having the full 120 KW 
added to your demand. 

Your actual cost of electricity for this furnace 
will be the difference between your present bill and 


Fig. 8—A walking beam furnace with horizontal drawer-type ribbon 
elements. 
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what your bill will be with the added load. This 
will almost_always be considerably less than your 
present rate in cents per KW. 

In a comparison of costs for this particular in- 
stallation, we can assume that tray replacement 
costs and direct labor costs will be the same for 
either the gas-fired or electric furnace. Therefore, 
a fair comparison of costs might read like this: 


Electric Gas 
per per 
Hour Hour 
Depreciation (10 years at 
5,000 hours per year ) 0.88 0.92 
Heating 
Electric—Assume Cost 
Difference — 1.2¢ 
per KW x 120 KW 1.44 0.80 
Assume 1,000 CFH 1,000 B.T.U. 
Gas as at 0.80 
Heating Unit Replacement 
Assume 3 years at 5,000 hours 0.10 
Electric Motors for Combustion 
Air and Vent — 15 Hp total 
12 KW at 1/5¢ per KW 
Start Up (1 per week) 


2.42 


As you can see, most of these items require some 
explanation. For tax purposes depreciation is based 
on a twenty-year life of the equipment. Practically, 
however, the obsolescence factor in furnace equip- 
ment makes ten years a better figure. Obviously, 
if only one shift is worked we will not get 5,000 
hours per year. 

Start up is figured on the basis of paying a pre- 
mium of four hours at premium time rates. No 
dollar value has been placed on safety, heating and 
cooling in the plant, or maintenance differentials. 

Two assumptions are made relative to electric 
energy costs. If the present cost per KWH aver- 
ages 1.5¢ then this figure should be used for extras 
such as requirements for fans not needed on elec- 
tric furnaces. It is further assumed that using the 
method of added load cost results in a figure of 
only 1.2¢ instead 1.5¢ per KW. 

We recently had an instance where the actual 
cost figures worked out to be only 0.8¢ per KW 
added and the natural gas costs 50¢ per 1,000 CFH. 
These figures substituted into the above compari- 
son chart make the electric heating costs actually 
cheaper by 6¢ per hour than gas heating ($1.94 
against $2.00). 

All the influencing factors in this case worked 
for electric heating. Of course, every case cannot 
work out as favorably, but at least it shows that 
every case is worth investigating and then must be 
based on its own merits. © @ © 
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APPRENTICE CORNER 


(Continued from page 22) 


the cracks would all have been 
more or less perpendicular to the 
grain marks. This perpendicular 
relationship between cracks formed 
during or after grinding and grain 
marks is characteristic of flat sur- 
faces. 


Fig. 4—Surface cracks in internally ground 
flat surface of hardened steel ring. (2/3 
actual size) 


For example, Fig. 3 shows a plug 
gage that was ground too severely. 
The numerous surface cracks are 
all radial and thus perpendicular to 
the grain marks, which happen to 
be circular. That such cracks do not 
have to be closely spaced is shown 
by Fig. 4, where only a few cracks, 
all radial, have come into existence. 


Fig. 5—Surface cracks, brought out by wet 
magnetic particle method, in improperly 
ground carburized and hardened steel. 
Cracks are everywhere perpendicular to 
grain marks produced by drical grind- 
ing with the side of the. wheel, which. was 
too hard for the job. (1/2 actual size) 


(Continued on page 42) 
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Automatic Heat Treating Unit 
Improves Uniformity 


Three Ways 


UNIFORM HEAT 


Atmosphere and uniform temperature distribution 
throughout the heating chamber is assured by use 
of a motor-driven fan. There are no hot spots .. . 
no stratification. 


UNIFORM QUENCH 


Submerged jet agitates the oil in the quench tank 
to give uniform quenching, even in tightly packed 
loads of small parts. 


ACCURATE CONTROL 

Heating cycle and quenching cycle can be controlled 
precisely and automatically by separate timers on 
the control panel. Either an air or oil quench can be 
selected by a simple flick of a switch. 

The Hevi-Duty atmosphere tempering unit, washer 
unit and atmosphere generator provide a complete, 
compact operation for fully automatic clean harden- 
ing, carburizing, carbonitriding, carbon restoration 
and annealing. 


Write for bulletins for full details. 


® Industrial Furnaces 
Electric or Fuel 


HEVIzDUTY 
ELECTRIC ©9- 


Milwaukee 1. Wisconsin 


® Dry Type Transformers 
® Constant Current Regulators 








APPRENTICE CORNER 
(Continued from page 41) 


STOP SCALING, Still another instance of the per- 


3 pendicular nature of such cracks is 

’ Mevchal CARBURIZATION & illustrated by Fig. 5. Here the flat 
- HEAT-PROO surface was ground on a cylindrical 
COATING DECARBURIZATION grinder with the side of the wheel, 


which left a set of grain marks 


DURING HEAT tangent to a circle. The surface 


FOR HIGH TEMPERATURES cracks spiral outwards and thus are 


’ TREATING everywhere perpendicular to the 


P 10N | ‘ 
ee nas grain marks. 
searton, cansnit When grinding conditions ar 
' en gr g cc ons are 
MARKAL ‘‘C-R‘’ COATINGS oe ai 
: ne F severe enough or the steel is ex- 
protect against oxidation, corrosion, | tremely sensitive, additional cracks 
scaling, gas absorption, carburizing and decarburizing during may appear to join those perpen- 
heat-treating, annealing, normalizing or stress-relieving. dicular to the grain marks and thus 
, “nN P” Crot? ° , form a network of cracks, such as 
MARKAL “C-R” Coatings protect up to 2100° F. steel, stain- fc prides: F; 
less steel, copper, copper bronze, nickel bronze, titanium, zir- IS shown = 6. 
conium, titanium and molybdenum alloys, inconel and monel If a piece is cut off with an abra- 
metals during heat-treating. sive wheel under conditions that 


MARKAL “C-R” Coatings can be removed easily from surface 
after operation is completed, in most instances. 


Write on company letterhead for complete information, Engineering service 
available for special problems. 


The Mark of Quality . . . MARKAL Protective Coatings 
MARKAL COMPANY 3102 West Carroll Avenue, Chicago 12, Illinois 











Fig. 6—Network of surface cracks, made 


more clearly visible by dry magnetic particle 
e © z in d tool steel that was 
aa “ground with too heavy a down feed. 
& FOR ALL » (Actual size) 
HEAT-DEPENDENT 
| are too severe, such as those involv- 
OPERATIONS | ps raha 


ing a too-rapid cut or a too-hard 

yo | wheel, the surface may crack as a 

chayon seis marks - | result. Here again the cracks tend 
hooks hike @ tolls lampporeTine | | to be perpendicular to the abrasive 


marks, as shown in Fig. 7 for hard- 


fhe a cuay he ; t/ , | ened tool steel. It should be noted 
lhe t precision t —— 


Here’s a unique marking crayon that helps 
you determine and control working temper- 
atures from 113° to 2000° F. Available in 63 
different melt ratings, TEMPILSTIK® is ac- 


curate within 1% of its rated melting point. 


TEMPILSTIK’° is also available in liquid and 


l] ; . . . : 
pellet form. Write for information and sample Fig. 7—Serface cracks in piece cut from @ 
pellets, stating temperatures of interest. bar of hardened tool steel. Cracks resulted 

Hy from use of wrong wheel, which developed 
WELDING SUPPLIES ff too much heat. (3/4 actual size) 


PLATING MATERIALS 


ORGANIC COATINGS METAL & THERMIT that even a soft metal like alumi- 


CERAMIC MATERIALS num can be cracked if the abra- 
TIN & TIN: CHEMICALS CORPORATION ae 
sive action is too severe. 


METALS & ALLOYS ®@ GENERAL OFFICES: RAHWAY, NEW JERSEY é . 
HEAVY MELTING SCRAP (To be continued) 
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LETTERS 


TO THE 


! 

! 

! 

Seay EDITOR ! 
! 


S 


Dear Editor: 

I am a tool hardener (Special 
duties) on the South African Rail- 
ways stationed in the mechanical 
shops at Pietermaritzburg. 

I have just received a copy of 
Metal Treating from a friend in 
New York, U. S. A. 

It is a wonderful and very inter- 
esting magazine; the information, 
tips and comments are exceptionally 
good. 

i wonder if you will let me have 
the privilege of being placed upon 
your mailing list for your very fine 
publication. 

Hoping that you will please 
oblige and thanking you very sin- 
cerely for your kindness, I am 


F. E. Norris 
Pietermaritzburg 
Natal, 

South Africa 


Dear Sir: 

Your Metal Treating magazine to 
me is “tops.” 

Having just finished a _ Heat 
Treating course from I. C. S. in 
Scranton, I feel by receiving your 
magazine I can be kept well in- 
formed of the things that go on in 
the Heat Treat industry and so many 
things that pertain to my job. 

Please let me know how I can 
become a subscriber and the cost. 

Wm. E. Neff 


Heat Treater 
Pittston, Pa. 


Dear Sirs: 

I have considerable interest in 
being on your mailing list for your 
very excellent “Metal Treating” 
magazine and would greatly appre- 
ciate your advice on how to arrange 
for this. 

T. W. Ruffle 


Surbiton, Surrey 
England 


NOVEMBER-DECEMBER 


Gentlemen: 

I would like to secure copies of 
the following in the September-Oc- 
tober, 1957, issue of “Metal Treat- 
ing.” 

“Heat Treating the Aluminum 
Alloys” 

by G. W. Birdsall 

“Tempering of Hardened Steel” 

by K. E. Johansson and 

G. Molinder 

This material is required for use 
in an advanced Metallurgy class on 
heat treatment. If you could send 
25 copies of each article, I will as- 
sign them to my students as required 
reading. 

Thank you very much for your 
courtesy in sending these. 

James R. Cady, Associate Professor 
Department of Mechanical Engineering 


University of Southern California, 
Los Angeles, Calif. 


Dear Sirs: 

I would appreciate being placed 
on the mailing list to receive “Metal 
Treating.” Part of my duties here 
include heat treating of small spe- 
cialty parts, particularly springs and 
clips made from beryllium copper. 
It appears that your publication has 
much to offer in the way of helpful 
information. 

Z. A. Post 


Ceramic Engineer 


Melpar, Inc. 
Falls Church, Va. 


Gentlemen: 

I find an occasional borrowed 
copy of your magazine an invalu- 
able aid to me in my work. 

Will you please add me to the 
list of regular recipients. 

Thank you. 

David Killian 


Process Engineer 
Pratt & Whitney Aircraft Co. 
East Hartford, Conn. 


Dear Sir: 

If it is possible, how may one 
subscribe to “Metal Treating”? 

I am a Physical Properties In- 
spection Foreman for the U.S.A.F. 
and am responsible for the heat 
treating processes in the Heat Treat- 
ing Unit. I feel that such a publica- 
tion should prove very interesting 
and useful. 


Henry P. Paul 
Sacramento, Calif. 
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work in the fields of the future at NAA 


WELDING 
ENGINEERS 


HIGH TEMPERATURES 
HIGH ALTITUDES 


Los Angeles Division of NAA 
is looking for graduate engi- 
neers with at least two years 
experience in welding to work 
on hot, high-flying weapon 
systems and space ships such 
as B-70, F-108, and X-15. 


If selected for one of these 
positions, you'll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera- 
ture applications. These proj- 
ects include development of 
design data and manufactur- 
ing problems for ultra high 
speed and high altitude air 
vehicles. 


For more information please 
write to: Mr. V.M. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN AWA 
AVIATION, INC. 














MANUFACTURERS’ 
LITERATURE 


For your copy circle 


the number on the 
Readers’ Service Card 
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HEAT TREATING BOOKLETS 

General Electric Company, Sche- 
nectady, has published several illus- 
trated booklets which describe 
various heat treating processes and 
equipment. 

Please circle the item number for 
the ones in which you are inter- 
ested on the Readers’ Service Card: 

“Heat Treating Aluminum,” Cir- 
cle No. 15. 

“Annealing of Malleable Iron,” 
Circle No. 16. 

“Temperature Control of Heat 
Treating Furnaces,” Circle No. 17. 
FINISHING DIP TANKS 

Four standard models of all-steel 
dip and rinse tanks for precision 
finishing processes are outlined in 
a new bulletin released by Techline 
Division of Wheelabrator Corpora- 
tion, Vicksburg, Michigan. 
water tanks and two oil 
tanks are pictured in the bulletin. 
The inside dimensions of the tanks 
are 24” deep and 24” long and 16” 
wide. They are of double-wall con- 
struction, 40-gallon maximum ca- 
pacity and come equipped with 
many fine features including sliding 
covers to protect solutions and elec- 
trical heaters, according to the 
bulletin. 

For further information circle No. 18 
HEATING IN THE STEEL MILL 
Selas Corporation has published 

a bulletin’ entitled, “Gradiation 

Heating in the Steel Mill.” This il- 

lustrated, 28-page booklet describes 

steel heating equipment which it is 
claimed develops desired product 
quality in minimum time with max- 
imum efficiency and with the use of 
automated and compact equipment. 

Selas automated, high-speed fur- 
naces are described for nearly every 
department of the modern steel mill: 
rolling mill and forge shop, foundry, 
strip mill, tube mill, bar and wire 
mill, galvanizing and tinning shops, 
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coke-oven by-product plant, and 
laboratory. A separate section is de- 
voted to the heating of workpieces 
having heavy cross-section and un- 
usual shape. 

For further information circle No, 19 


AUTOMATIC ELECTRODE 
CLAMPING DEVICE 


An 8-page illustrated booklet 
citing the economy and safety ad- 
vantages gained through automatic 
electrode positioning has just been 
published by the Whiting Corpora- 
tion, Harvey, Ill., manufacturers of 
Hydro-Arc Electric Furnaces. 

Titled Arms and 
Clamps,” the booklet contains an 
exploded drawing that details the 
functional simplicity, safety and 
economy features of the gentle arm 
and clamp that allows electrodes to 
“float on a cushion of air . . . be 
clamped with a cushion of air.” 
For further information circle No. 20 

VACUUM DATA SHEETS 

Two technical data sheets are 
now available from the High Vac- 
uum Equipment Corp., Hingham, 
Mass., which describe their high 
production vacuum metalizing unit 
and the high vacuum bell jar unit. 

The vacuum metalizing unit is a 
72” coater used in the coating of 
reflectors, automobile trim, house- 
hold appliances, and for all types 
of low-cost finishing of metal, plas- 
tic, and glass. The bell jar unit is 
a compact, self-contained unit for 
vacuum evaporation of either reflec- 
tive or non-reflective coatings. 

For further information circle No. 21 
TOOLROOM BOOKLET 

A popular booklet published sev- 
eral years ago by Lindberg Engi- 
neering Company, Chicago, is still 
up to date and available now. It is 
entitled “How to Plan Your Tool- 
room Heat Treating Department.” 

This 24-page, illustrated book 
shows many layouts for small to 
large toolrooms, lists the auxiliary 


“Electrode 


equipment needed such as tanks, 
benches, inspection equipment and 
even various types and sizes of 
tongs. In addition, all of the various 
types of toolroom furnaces are de- 
scribed which can be used for braz- 
ing, carburizing, ni-carbing, and 
other special atmosphere work. 
For further information circle No, 22 
INDICATING-CONTROLLING 
PYROMETER 

The Illinois Testing Laboratories, 
Inc., Chicago, has introduced a new 
temperature controller referred to 
as the “Alnor” Pyrotroller. This in- 
strument is a pyrometer controller 
which means that it can be applied 
wherever a thermocouple can be 
used to measure temperature. A six- 
page, illustrated bulletin describing 
it in detail is available. 

For further information circle No. 23 
DESCALING CORROSION- 
RESISTANT ALLOYS 

Turco Products, Inc., Los An- 
geles, has published an 8-page il- 
lustrated technical data bulletin 
explaining their descaling process 
for use on such high temperature, 
corrosion-resistant alloys as  stain- 
less steels, titanium and nickel al- 
loys, and other high strength alloys. 

The descaling process involves 
the application of a Turco pretreat- 
ment compound on metal surfaces 
prior to thermal treatments, and the 
descaling is said to be accomplished 
without excessive metal loss, inter- 
granular attack, smutty residues, 
hydrogen contamination, etching or 
pitting. 

For further information circle No. 24 
ENVIRONMENTAL TESTING 
EQUIPMENT 

The Atlas Engineering Corp., 
West Hartford, Conn., has pub- 
lished a 4-page illustrated booklet 
describing their series of tempera- 
ture, altitude, and humidity environ- 
mental testing equipment. 

For further information circle No. 25 
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PUSHER FURNACES 

C. I. Hayes, Inc. offers a bulletin 
describing their complete line of 
high-temperature pusher furnaces 
with ceramic heating elements for 
temperatures up to 2400°F. 

These furnaces are offered in 
three styles: (1) with open chamber 
and exposed heating elements, (2) 
with refractory muffle, and (3) with 
metallic muffle. Designed and con- 
structed for use with a wide range 
of protective atmospheres, Type BA 
Furnaces are widely used for bright 
treatment of stainless steels, nicro- 
brazing, sintering of powder metal 
parts, copper brazing, the heat treat- 
ment of moly and tungsten high 
speed steels, air hardening of high 
carbon, high chrome steels and 
ceramic metallizing. 

For further information circle No. 26 
UNIVERSAL ELECTRONIC 
RECORDER 

A bulletin - specification — sheet 
package of literature has been pre- 
pared on the New Hays Universal 
Electronic Recorder. Included in 
the literature are details on the 
available two types of electronic 
receiver units (slidewire and differ- 
ential transformer types), direct 
pressure and temperature receivers, 
Universal Amplifier, integrator and 
accessories. 

The instrument is presently avail- 
able for recording of pressure, tem- 
perature, flow, liquid level, %O., 
%CO:, %H:, pH, speed, combusti- 
bles, BTU, and customer specified 
input motion. 

For further information circle No. 27 


“HEAT TREAT REVIEW” 

The latest issue of “Heat Treat 
Review” published by Surface Com- 
bustion Corp. features a dramatic 
color photograph of a “walking 
beam” furnace used in the heat 
treatment of space and aircraft forg- 
ings. An article describing this in- 
teresting installation accompanies 
the photo. 

Other articles cover: A discus- 
sion of modern brazing equipment 
used in conjunction with prepared 
atmospheres; a case history of a 
high speed atmosphere furnace 
with the unique feature of sectional 
construction used to heat copper 
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in an eastern rolling mill; and also 

an article on the current and vital 

subject of dewpoint control. 

For further information circle No. 28 
INDUSTRIAL OIL PRODUCTS 

A new booklet gives information 
on Sun Oil Company's complete line 
of industrial products—general and 
specialty lubricants, greases, mine 
lubricants, diesel lubricating oils, 
cutting, quenching, and other metal- 
working oils, hydraulic oils, heat- 
transfer oils, rubber process aids, 
waxes, petrochemicals, spray oils, 
solvents, refrigeration oils, electri- 
cal oils, and textile machine oils. 

A handy reply card is included 
for request for further information 
on any of the products listed in the 
new bulletin. 

For further information circle No. 29 
APPARATUS CATALOG 

The availability of a new 175- 
page catalog illustrating and de- 
scribing more than 450 different 
pieces of instruments and apparatus 
was announced recently by Labline, 
Inc., Chicago. 

The 1959 catalog has embossed 
leatherette covers with multi-ring 
binders, and illustrates and de- 
scribes such items as constant 
temperature baths; drying ovens; 
environmental units for humidity, 
altitude and low temperatures; an 
extensive line of petroleum testing 
equipment; sectional laboratory fur- 
niture; bench and floor model 
centrifuges; ALUMALOY clamps; 
walk-in ovens; reach-in ovens to 
1000°F.; incubators; incubating 
rooms; refrigerated baths; constant 
temperature cabinets; serological 
baths, meters; humidity indicators; 
and other useful apparatus for the 
laboratory and plant. 

For further information circle No. 30 
CONVEYOR SYSTEMS 

The A. F. Holden Company, De- 
troit, has published a technical bul- 
letin “Conveyor Systems for Plating 
Processes and Salt Bath Heat Treat- 
ing.” This 12-page book is illustra- 
ted and contains schematic drawings 
of the various kinds of conveyor 
systems for all plating processes and 
explains how these systems can be 
used with various automatic salt 
bath heat treating equipment. 

For further information circle No. 31 
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test hardness of 


CASTINGS 


FORGINGS 
BARS 


the best way 
with Steel City 
Brinell Testers 


Photo courtesy of A.S.M. 


Photograph illustrates the comparative 
size of impressions made by four 
different types of hardness tests: 


(A) Brinell, (B) Rockwell “B", (C) 
Rockwell “C", and (D) Scleroscope. 
Because it covers a larger area, the 
Brinell impression (A) averages out 
small inequalities in hardness, surface 
finish, and complex internal conditions 
of the metal. 


Steel City Brinell Hardness testers are 
designed to efficiently provide a true 
picture of the hardness of castings, 
forgings, bars and other compara- 
tively rough and soft forms of metal. 
Models are available to facilitate the 
handling of the work with minimum of 
effort. True, round Brinell impressions 
assure dependable testing results. If a 
Brinell Hardness test is indicated for 
your material or product — contact 
Steel City for the right testing machine. 


If one of the following types of test is 
your need—let us help you choose the 
Steel City machine that meets your 
individual requirement. 


-C—)p 


Tensile 


Hydrostatic 














Write today for FREE 
literature, describing Steel 
City testing machines. 


re i tiny Machine s/1U 


8805 Lyndon Ave., Detroit 38, Mich. 
Sales offices in all metal working creas 











EQUIPMENT and MATERIALS 
DIRECTORY 


AMMONIA, ANHYDROUS 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


AMMONIA STORAGE EQUIPMENT 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


CARBURIZING COMPOUNDS 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


FABRICATION 
(Heat & Corrosion Resistant) 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


BLAW-KNOX COMPANY 
NATIONAL ALLOY DIVISION 
Pittsburgh 38, Pennsylvania 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


THE C. O. JELLIFF MFG. CORP. 
Pequot Road 
Southport, Connecticut 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, lilinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FIXTURES 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


INTERNATIONAL NICKEL CO., INC 
67 Wall Street 
New York 5, New York 
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THE C. ©. JELLIFF MFG. CORP. 
Pequot Road 
Southport, Connecticut 


RANDOLPH LABORATORIES, INC. 
1454 Frontage Road 
Northbrook, Illinois 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FLAME HARDENING 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FLOW MEASUREMENT 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


FURNACES 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


DENVER FIRE CLAY COMPANY 
2301 Blake Street 
Denver, Colorado 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


CHARLES A. HONES, INC. 
Baldwin, L. I, N. Y. 


INDUSTRIAL HEATING EQUIPMENT CO. 


3570 Fremont Place 
Detroit 7, Michigan 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 


PACIFIC SCIENTIFIC COMPANY 
P. ©. Box 22019 
les Angeles 22, California 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 
Toledo 1, Ohio 


FURNACES (Salt Bath) 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, Now Jersey 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


FURNACES (Vacuum) 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


PACIFIC SCIENTIFIC COMPANY 
P. ©. Box 22019 
los Angeles 22, California 


GAS BURNERS & TORCHES 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


GAS GENERATORS 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


HEVI-DUTY ELECTRIC CO. 


P.O. Box 563 
Milwaukee 1, Wisconsin 


METAL TREATING 











EQUIPMENT AND MATERIALS DIRECTORY (Continued) 








IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, llinois 


PACIFIC SCIENTIFIC COMPANY 
P. O. Box 22019 
Les Angeles 22, California 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 
Toledo 1, Ohio 


GAS MIXING EQUIPMENT 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


GASES 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


HARDNESS TESTERS 
WILSON MECHANICAL INSTRUMENT DIV. 


AMERICAN CHAIN & CABLE COMPANY, INC. 


230 Park Avenue 
New York 17, New York 


STEEL CITY TESTING MACHINES, INC. 
8805 Lyndon Avenve 
Detroit 38, Michigan 


HEATING ELEMENTS 
(Non-Metallic) 


THE CARBORUNDUM COMPANY 
Refractories Division 
Niagara Falls, New York 


NORTON COMPANY 
Worcester 6, Massachusetts 


HIGH TEMPERATURE FANS 


GARDEN CITY FAN COMPANY 
801 North Eighth Street 
Niles, Michigan 


METAL FINISHING 


HEATBATH CORPORATION 
P.O. Box 78 


Springfield 1, Massachusetts 
THE A. F. HOLDEN COMPANY 
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ARTHUR TICKLE ENGINEERING WORKS, INC. 
21 Delevan Street 
Brooklyn 31, New York 


NITRIDING 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


OVENS 


GRIEVE-HENDRY CO., INC. 
1434 W. Carroll Avenue 
Chicago 7, Illinois 


PROTECTIVE COATINGS 


MARKAL COMPANY 
3052 W. Carroll Avenue 
Chicago 12, Illinois 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


QUENCHING OILS 


CITIES SERVICE OIL COMPANY 
60 Wall Tower 
New York 5, New York 


GULF OIL CORPORATION 
Gulf Building 
Pittsburgh, Pa. 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


E. F. HOUGHTON & CO. 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


SHELL OlL COMPANY 
50 West 50th Street 
New York 20, New York 


SINCLAIR REFINING COMPANY 
600 Fifth Avenue 
New York, New York 


REFRACTORIES 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


THE CARBORUNDUM COMPANY 


SALTS (Heat Treating) 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 
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AMERICAN CYANAMID COMPANY 
PROCESS CHEMICALS DEPARTMENT 
30 Rockefeller Plaza 

New York 20, New York 


HEATBATH CORPORATION 
P.O. Box 78 
1, Massachusetts 


THE A. F. HOLDEN CO. 
14341 Schaefer Highway 
Detroit 27, Michigan 


E. F. HOUGHTON & CO. 

303 West Lehigh Avenve 
Philadelphia 33, Pennsylvania 
PARK CHEMICAL COMPANY 
8076 Military Avenue 

Detroit 4, Michigan 


SPECIAL CONTROL EQUIPMENT 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


THE HERSCOTT CO., INC. 
2500 N. Main Street 
Rockford, Illinois 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


RANDOLPH LABORATORIES, INC. 
1454 Frontage Road 
Northbrook, Illinois 


STRAIGHTENING EQUIPMENT 


BLAW-KNOX COMPANY 
NATIONAL ALLOY DIVISION 
Pittsburgh 38, Pennsylvania 


GENERAL MANUFACTURING COMPANY 
6426 Farnsworth Avenue 
Detroit 11, Michigan 


TEMPERATURE CONTROLS 


METAL & THERMIT CORP. 
100 Park Avenue 
New York 17, New York 


MARKAL COMPANY 
3102 West Carroll Avenve, 
Chicago 12, Illinois 


TESTING EQUIPMENT 


PACIFIC SCIENTIFIC COMPANY 

P. O. Box 22019 

Los Angeles 22, California 

STEEL CITY TESTING MACHINES, INC. 

8805 Lyndon Avenve 

Detroit 38, Michigan 

WILSON MECHANICAL INSTRUMENT Div. 
AMERICAN CHAIN & CABLE COMPANY, INC. 
230 Park Avenve 

New York 17, New York 


TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pennsylvania 





another 
time-saving 
Stanwood 
Fixture 


This STANWOOD STACKING FIXTURE 
facilitates the simultaneous heat treat- 
ing of 124 thin metal shadow-masks— 
structural parts used in color-television 
picture tubes. Each mask is independ- 
ently supported and the fixture can be 
quickly loaded and unloaded. These 
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fixtures were made for Radio Corpora- 
tion of America. 

However complex your parts may be, 
Stanwood can design and build a better 
fixture to handle them through heat 
treating. Heat resistant metals used 
throughout. Designs based on hundreds 
of successful installations. 

Send for Catalog. 


REPRESENTATIVES IN PRINCIPAL CITIES. 


STANWOOD 





CORPORATION 


4825 W. 


CORTLAND ST., CHICAGO 39, ILL. 
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METAL TREATING 








6S Tons of Steel Strip per Hour 





68 tons of steel strip are annealed 
every hour continuously in this furnace 
... largest of its kind in the world. 
The Sunbeam Equipment Corpora- 
tion, a wholly-owned subsidiary of 
Sunbeam Corporation, is equipped to 


handle any furnace job from design 
right through to final installation. No 
furnace job is too large. 

To put this experience to work for 
you, write today for the name of your 
nearest Sunbeam representative. 


THE NAME TO WATCH FOR PROGRESS IN HEAT PROCESSING 


Sunbeam EQUIPMENT CORPORATION 


Dept. 257 180 Mercer Street Meadville, Pa. 
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Heat treated with AEROHEAT 1400, Nichrome} V stands up 


to the toughest assignments... 


was chosen for the all- 


important punishment-taking heating elements in the 
ultra-modern strip furnaces at the Carnegie-Illinois Steel 


Corporation’s Vandergrift plant. 


 . 
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The leading manufacturer of elec- 
tric heating and resistance alloys, 
Driver-Harris Company of Harri- 
son, New Jersey, knows the vital 
importance of selecting the right 
heat treating compound. That’s why 
the company chooses from Cyan- 
amid’s comprehensive range of 
AEROHEAT compounds to give each 
alloy its particular characteristics. 


Driver-Harris, for example, uses 
AEROHEAT 1400 in the manufacture 
of Nichromet+ V, universally recog- 
nized as the outstanding heat-re- 
sistant and corrosion-resistant al- 
loy. AEROHEAT 1400 plays a big 
part in giving Nichromet+ V its ex- 


t T.M, Driver-Harris Co 


ceptional uniformity, the ability to 
retain its physical and electrical 
properties at elevated temperatures, 
and the toughness to withstand the 
most punishing conditions. 
You too can upgrade your products, 
lower your costs with AEROHEAT 
Heat Treating compounds. For de- 
tails, just call your Cyanamid Metal 
Chemicals representative. 
Cyanamid’s heat treating com- 
pounds include: 
AEROCARB® Carburizing 
Compounds 
AEROCASE® Case Hardening 
Compounds 
AEROHEAT Heat Treating Salts 





-HARRIS HEATING ELEMENTS 
L.D'S TOUGHEST ASSIGNMENTS 


Other products for metal process- 
ing include: 


AEROBRITE® Metal Processing 
Aids 
AEROSOL® Surface Active Agents 
AERO* Metallic Stearates 
AEROMET® Metallurgical Additive 
AERO* Calcium Carbide 
Acids, Alkalis and other Heavy 
Chemicals. 
American Cyanamid Company, 
Process Chemicals Department, 30 
Rockefeller Plaza, New York 20, 
New York. In Canada: Cyanamid 
of Canada Limited, Montreal and 


Toronto. 
*T.M. Cyanamid 


PROCESS CHEMICALS DEPARTMENT 





CYANAMID 











